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Nucleic Acids, Proteins, and Antibodies [1] This application refers to a"Sequef!ce Listing"that is provided oriiy on eiectronic 
media in computer readable form pursuant to Administrative instructions Section SO i (a) (i). 

Tiie Sequence Listing forms a part of this description pursuant to Rule 5. 2 and Adrninistrative Instructions Sections 801 to 
806, and is hereby iricorporated in its entirety. 



I?.] The Sequence l..isting is provided ;as an electronic file (PTZ32PCTseql..ist txt, 3, 411 , 275 bytes in size, created on 
January 13, 2001} on four identical compact discs (CD- R). iab8led"COPY 1,""GOPY 2,""C0PY 3,"and"CRF.'The 
Sequence Listing compiles with Annex C of the Administrative instructions, and may be viewed, for example, on an IBM- 
PC machine rufining the iViS -Windows operatirig system by using the V viewer soflware, version 2000 (see World Wide 
Web URL : http ://www, fiieviewer, com). 



Fieid of the invention [3] The present invention relates to novel proteins. More speoificaiiy, isolated nucleic acid molecules 
are provided encoding novel poiypeDtides. Novel poiyDeptides and antibodies that bind to these polypeptides are 
provided. Also provided are vectors,' host cells, and fVcon-sbinani and synthetic aiethods for producing human 
polynucleotides and/or polypeptides, ana antibodies. T.he inveriLion fufthet relates -o diagnostic and tnerapeutic niethods 
useful for diagnosing, treating, preventing and/or prognosing disorders related to these novel polypeptides. Tne invention 
further relates to screening methods for identifying agonists and antagonists of polynucleotides and polypeptides of the 
invention. The present invention further relates to methods and/or compositions for inhibiting or enhancing the production 
and function of the polypeptides of the present Ifivention. 



Background of the Invention [4: One ot the most ciitica! tasks a ceii must perform is to respond to cues from its 
environment, i. s., extraceiiular signals. Sorris of [ne ;riosL irriporiant extracellular sigtiais come from other ceiis, Tlie ability 
for ceiis to be able to send and receive signals from one another is of paramount importance in multicellular organisms 
because it ailovv.s individual cells within a body to become highly specialized and yet wori<. in a coordinated fashion with 
other cells of the body. Cellular signaling mechanisms regulate a variety of cellular processes such as, for exam.p!e, 
proliferation, differentiation, survival, movement, and secretion. Defects in celiuisr signaling can lead to a number of 
diseases and disorders such as cancers, immune system disorders and nen/ous system disorders. For more expansive 
reviews on this subject, please refer to Hunter, Cell 100 : 11 3-1 27 and Chapter 15 of Molecular Biology of tize Cell, Third 
Edition, edited by Alberts et al. (1994), which are herein incorporated by reference in their entirety. 

:5] Signal transduction requires molecules that se;ve as tne extiaceliuiar signaling molecules as weii as a set of receptors 
that"receive"Ehe signal. Frequently, an additiofial set of pioteins is necessary in order for tfis ceii to translate the signal it 
has received into an appropriate response via the activation or inhibition of a particular set of genes or proteins. 

The signaling molecules, the receptor proteins, and the molecules that relay the signal between the receptor and the final 
effector molecules collectively form what are known as signal transduction pathways. 



[6] To date, several common t;/pes of signal transduction pathways have been identified. One way to classify a signal 
transductior; pathvvay is based or) ttie class of receptor protein it utilizes. Two well knowri cla.sses of receptor proteins are 
G-proteIn coupled receptors and enzyme-linked receptors. This latter class of enzyme-linked receptors includes receptor 
tyrosine kinases, tyrosine kinase associated receptors, receptor serine/threonine kinases, receptor tyrosine phosphatases, 
and receptor guanyiyi cyclases. 
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Cyrul Twi z^oi ; ic throiigU 1 pro er Coiipio i Rc^coto j> [7] G oroE--in cjjjil xj x ate thi I uq ^= d'tiilv if -^W 
surface receptors. They are seven-pass Transmembrane receptors which activate trimeric G proteins (G proteins) upon 
ligand biridina. G proteins are GTPases composed o; thrse subunits : alpha, beta and gamma. 



[8] Tnere are several types of proteins that have been classified based upon their runction. -itiiTiuiatory u oroteins tGsi 
are involved in adenylate cyclase activanon ; innibitory G proteins (Gi) function to innibit the activity ot adenyiare cvcfa-se. 
Yet anotner type of G protein. Gq proteins, functions in tne activation of pnosphoinositide-specitic phosohoiioase C 

enzyme. 



[9] Activation of adenylate cyclase by an activated Gs protein results in the production of the cyclic nucleotide, cyclic A'vlP 
(cAMP). cA^'iP mediates its effects mostly through its activation of cAMP dependent l<;nase (A-kinase), a serine/threonine 
kinasij. Activaiioii of A- kinasij helps to furthar relay the signal from ihe G protein coupled receptor to the target protairjs. 
in muscle cells, for instance, activation of A-kinase following adrenaline signaling uitimateiy results in the activation of an 
enzyme, glycogen phcsphorylase, which catalyzes the release of glucose ;rioiecules wliicli can be used to produce erjergy 
from glycogen. In other instances, activated A-kinase translocates to the nucleus where it phosphoryiates the cAMP 
response element binding (CRES) protein, which when phosphorylated, acts as a transcription factor to stimulate the 
expression of genes that have cAMP response elements (CRE) sequences in their regulatory regions. 

110] Gq proteins, when activated, activate the enzyme phosphoiipase C-beta which hydroiyzes Pi 4, 5-biphosphate (PIP2} 
producing inositci triphosphate (IPS) and diacy^glyce.oi (DAG). iP3 functions as a second messenge- that causes tne 
relea.se or ■Ca24- froni intta(;eiit;lar stores. Released caiciijrn then b\ms to Ca2+ bindir;g proteins such as calmodulin, which 
in its calcium bound state, is able to activate Ca2+/calmodulin dependent protein kinases (CaM-kinases). Activated CaM 
kin;ases then continue to relay the signal to more downstream molecuies in the signal transduction pathway. The other 
product produced by phosphoiipase C-beta, DAG, functions to activate the serine/threonine kinase l<nown as protein 
kinase C (PKC). Activated PKC phosphoryiates target proteins depending on the ceil type, and in many cells these 
phcsphoryisition events iead to the increased transcription of specific genes. The highest concentrations of protein kinase 
C are found in the Drain where PKC phosphoryiates ion channels in nerve cells thereby altering their excitaisility. PKC 
activation can be ifiduced by treating ceils with phorbo! esters which are able to cross the plasma membrane, bind to, arid 
activate PKC directly. 

Signs! TraT^sduction through Receptor Tytosine Kinases [11] The receptor protein tyrosine kinases (Rf-'TKs) are some of 
the most weii studied receptors, and the signaling cascades they initiate demonstrate two of the fundamental concepts in 
signai transduction : the regulation of protein phosphoryiation and the recruitment of proteins into a signaling cascade via 
protein-protein interaction domains. 

[12] Binding of the cognate ligand to a RPTK, such as epidermal growth factor (EGF) binding to the epidermal growth 
factor receptor (EGFR), induces RPTKs to dimerize and cross-phosphorylate each other on multiple tyrosine residues. 
The phosphonylated receptor dimer Is the activated form of the receptor. 

[13] The phosphorylated tyrosines on activated RPTKs are then recognised/bound by other components ot the signal 
transduction pathway. One of the important discoveries in the field of signal transduction was the recognition of conserved 
domains which allow for protein-protein interactions in signaling pathways. The most prevalent binding domain that 
recognizes phosphotyrosine (P-tyr) residues is known as the .SH2 domain (for Src homology region 2, named after the 
Src protein in which the Sl-i2 domain was first discovered). 

Another domain that recognizes P-Tyr residues is called the P-Tyr binding domain (PTB). 

The discovery of the SH2 domain was quickly foilowed by the discovery of several other protein-protein interaction 



G oroteins runction as moiecular switcnes existing ;n rwo states : a 
='af° [ in<. hindmT to ■.p'jt^incoipleurecepots indue- hP t 
^la< e D nding o' GTP i i G pr it ■'in caj e^ the alph; sut il 1 

ITF fvh^jle to CD^ thi inuiuatixj h<- G !.f( 
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domains irwolved in signal tranj;duction and by the fealizatiori tfiat most of these don-iaifis are iriodular in nature, n-ieaning 
these doinains fold independently-a most convenient feature for protein engineering. To date, more tiian 100 such protein 
interaction doniains involved iri signaling have been defined via comparative sequence analysis. Most of these don-iairis 
recognize short linear sequences (approxin-sateiy 4-10 amino acid residues in length), In some cases requiring 
phosphoryiatioiT of specific residues within the sequence allowing for inducible association. A convenient weij based 
database, with links to abstracts of papers characterizing these domains can be found at http ://3mart. EMSL- Heideiberg. 
de. 



[14] Proteins containing S'r\2 and PT3 don'-ains translocate to the plasma rtiembrane where they associate with the 
activated P.PTKs which, in turn, activates them through phosphoiyiation. By way of example, activation of the platelst 
derived growth factor receptor (POGI^R) results in the autophosphoryiation of tyrosine residues in the cytoplasmic taii of 
the PDGFR. These P-Tyr residues then serve as the binding sites for other proteins, such as a GTPase (discussed in 
more detail beiow). phosphoiipase C -gan-in-ia, and the regulatory subunit of Pi -S-i^Jnase, which are each able to recognize 
the P-Tyr residues in PDGFR via SH2 domains. The interaction of these proteins with the activated PDGFR results in the 
trafislocation of tfiese proteifis to the piasrna membraries wiiere they have their substrates and tiie PDGFR n-;ediated 
activation of these proteins via phosphoryiaticn. 

i15] In the previous example, each of the proteins recruited to the activated FiPTK via their SH2 domains also had catalytic 
activities that aiiowed then"! to propagate a signal. 

There are proteins involved in signal transduction, however, which have no ability in and of themseives to propagate a 
signal. Instead, these proteins, S^.nown as adaptor proteins, serve to couple activated P.PTKs to other components of the 
signal transduction pathway which do have the capacity to propagate the signal. One such adaptor protein is known as 
Grb2. It contains one SH2 domairi and two SH3 domains (another Src homology domain that mediates protein 
interactions), Grb 2 is constitutlvely associated with Sos protein, a guanine nucieotide releasing protein (Gisi.RP), via its 
Shi3 domain. Thus, when Grb2 associates with an activated receptor via its SH2 domain, it aiso brings Sos into proximity 
with the RPTK which activates the Sos protein via phosphoryiation. 

115] GNRP proteins, such as Sos, are one of two types of proteins that help reguiate the activity of proteins belonging to 
the Ras superfamily of monomeric GTPases. Ras proteins are proteins that are associated with the cytoplasmic side of 
the plasma membrane and heip reiay signals from RPTK to the nucleus to stimulate cell proliferation or differentiation. Ras 
proteins exist if! two states, an inactive stale in which ras is bound to GOP and an active state in which ras is bound to 
GTP. Activated GNRP proteins promote the exchange of bound GDP for GTP on ras proteins, thereby activating ras, Ras, 
itself, is a GTPase that hydrolyzes GTP to GDP, and wouid therefore tetid to ifiactivate itsei; over iirfie. iHowever, ras is ari 
inefficient GTPase, so the inactlvation of ras is enhanced by GTPase activating pi'oteins (G.APs) which increase the rate of 
fiydrolysis of GTP by ras. 

[17] Activated Ras kinases then act to activate more downstream signaling events, including activation of the mitogen- 
activated protein kinase (WAPK) pathway Vvhich is a cascade of serine/threonine kinases. Ras binds to and activates a 
MARK klnass kinase (MAPKKK, such as Raz-1, for example), which in turn activates a MARK kinase (MAPKK) via 
phosphoryiation, which in turn activates a i'vlAPK, iVIAPK.'-; reiay signals downstream by phosphorylating various proteins in 
the ceii including other kinases and/or regulatory proteins in the ceil. For instance, an activated MAP.K can enter the 
nucleus and help to initiate transcription of genes that must be expressed in order for the cell to respond to the 
extracellular signal, such as genes required for DNA replication in response to the extracellular proliferation signal. 

[18] Another class of signaling receptors, receptor serine/threonine i<inases (RISK) has recently been identified. An 
example of an RSK is the TGF-beta receptor. .Additionally. It ha.s also been recetitly recognized that there are modular 
binding domains that recognize pbospboserine/pbospbotPreonine (P-Ser/P-Thr) residues. For instance, 14-3-3 domains 
recognize phosphoserines in specific amino acid contexts [RSX (P-Ser) XT-'] or [R lY/Fj X (P- Ser) XPj and .may function in 
the assembly of signaling complexes. Other residues such as histldine and arginine can aiso be phosphorylated, and it is 
possible that additional kinases which phosphoryiate these residues, or protein domains that bind phosphohistidine or 
phosphoarginine wiii be discovered. 

Signaling Via Intracellular Receptors [19] Some extracellular signals do not have cell surface receptors such as G protein 
coupled receptors or receptor tyrosine kinases. Instead, tfiese extraceiiuiar sigtials are able to traverse the plasma 



)://www.wipo.int/pctdb/en/fetch.isp?SEARCH_IA=US2001001312&DBSELECT=PCT... 6/16/2008 



(WO/2001/054733) NUCLEIC ACIDS, PROTEINS AND ANTIBODIES 



Page 4 of 71 



f crhfUK id ic i w h th^ir ret ^pf>r he .,i*or n Ex<3f <- s,uch£>ynio irt t ^^Ein dhnmone U 
a I. \ - o,^;^ ^rpc Poept jr-i once bu.nJ >jy their liqand a c; it-'=' ^ 3^ 3 5 

J ei , e ^ V t i J , I '^J r MX nt> V )ri1f-il 1' Mjcne e>>iC)rf»'=;;>ori ol if y 1 r < n 

otner hand, aenerally enters a cell and reacts w!th iron in the active s!te or the enzvme guanviate cyclase, stimulating it to 

muc-^cJif -i\s.V [ ,MHi H:.MP a<tsa a '■--on i i-^'-st- ^c3-='r is ?! . t'--=- v i>/ c'riP unt fionsi i mfim jUte 

further downstrearr; signaling sy binding to other proteins. 

"e'^z'^a gSig-'a 1 .n -ij'-tiii '-' e efec s o' sgnal t ansduUon « - - ^nt t'-^rci'^.- -^Iso -^"sc-^a is^s 
fo' terminfi ing jjigr ra j r s p jI (.t pf-oleini ffe se Mritsc ivalin i i e t i ^ p c tc f"?,, 'lA"s thai 

are devoted to increv," - _irj s of bound GTP oy ras tjrotein. Cv in Jf^c '-c'-sj^a mess'-gers such 

as cAMP ana cGMP are tiydroivzecs oy pnosotioaiesterases. In trie case of kinases, thefe qeneraiiy exist a set of 
compiementary phosohatases that function to deohcspnoryiate phosDhcr/iared resioues, thereby bringing the signaling 
event to a close. 

Signal TransducLion Paihwav Corriponenrs and Disease [iil] Because signal transduction is involved in the regulation of 
o'nianv c^ll jl it prx ' in< lu< 0 polifenion ditfp •=-ntiatoti urvi al -3- J .f o r it 1 not <-ui| lahtdef-'-t. 
in cellular signal transduction oathway components lead to a numoer ot diseases and aisorders. esoeciallv cancers. For a 
["'i^won icun Eidti kj(.ti jn irith k < otnpo'--nt' rind u sir ^'p Pfr Hun hi MuIo o|. ic Ifri -3cti .jn'i >f t'--^' Rc^ d 
Society of London Series S : 58of-5u5 (19&bj vvhicn is nerein incorporated oy reference in its entirety. For instance, 
approximately 3U% ot numan cancers have mutations in a ras gene, ana at :east t 8 tyrosine kinases nave been identifiea 
<. ^ xgene': '^■^lar^^^* ,t n ' ^ ^ -^t ovir js --s r inhiiria tunnf^; u ^ hr t> " j e S c Arid n-iorr- 1' an 
95% ot cnionic myelogenous leukemias express an activatea form of the c-Ab! non-receptor tyrosine Kinases. 

122] Mutations in signaiifig oatfiways are also in-SDlioated if! a plethora of other aiseases. 

Mutation in Bruton s tyrosine kinase leads to A-linked agammaglobulinemia, inactivation or ZAP70 or jAK3 leads to a 
severe combined imrnunodeficiency aisease, Coffin-:..owry syndrome occurs when the X-linkea Rsk2 protein serine kinase 
gene is inactivatea. 

1j I 1 hi. f A oniv. d,stroph/ serine K. -^ase gene IS deceased Ove expi ess on 

of the aurora2 serine Kiriase is imolicated in coion carciriorna. 

\-^\ Tne rnanunction or sianai iransauction pathwav components, particularly kinases, in diseases indicate that tnsse 
1)1 t Ti -ic-='Ut il'- th it eit'''='r nhb or it-=> he finf^to in f-^ct '■>P" c '^ic-> 



K -3 In iiitici 5f V[ ( ^a t/ p ij e ^^ at the\ Ud 7 c t t c J e fe ! y V[ := I An 
antagonistic monoclonal antibody, nsrceptin. against the erbB2 receptor tyrosine Kinase is being used in breast cancer 
therapies to treat breast cancers wnere ErbBi; is overexpressed, 

4] Thj he > i aed for ident: 

polynucleotides and polypeotides. Alrhcugh 



I I hi h inti I -3 ° ph ifc n t<rt T i i I t t :» f c o o c -3 o i ol -3 <r 

ii(^ ne pio fe dl vt, Ji oroer t. a 1 c myr-lof" lou Ir-ukt-nn rruHof lr< odr- c g dvsrecoro e 
ininiunodeficiency and X-linkea aganirnaalobuimemia). and nervous systerti disorders fuoftm-Lowry jjyndromei. amonqst 
otner conditions. 

Summary of the Invention [2b] The present invention relates to novel proteins. More specificaiiy, isolated nucleic acid 
r c! jIc aro jr ^vidtd c coding nr vol pc kpc ptidt Nc /ei polypeptides and antibodies that bind to these polypeptides 
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are provided. Aiso provided are vectors, hostceiis, ar-d ■ecotr-bifiatr:; and aytifiieiic irietEiods for producirig hurrian 
polynuclecLides and/or polypeptides, and antibodies. The invention further relates to diagnostic and tiierapeutic metiiods 
useful for diagriosing, ireaiirig, preventing and/or prognosing disorders related to these novel poiypeptidea. The iriventlof! 
further relates to screening metlnods for identifying agonists and antagonists of polynucleotides and polypeptides of the 
invention. The present invention further relates to methods and/or compositions for inhibiting or enhancing the production 
and function of the polypeptides of the present Invention, 

Detailed Description Tables [26] Table 1 .A summarizes some of the polynucleotides encompassed by the invention 
(inoludlrig cDNA clones related lo the sequences (Ciofie ID NO : Z), contig sequences (coniig ideritifier (Contig ID :) and 
contig nucleotide sequence identifier (SEQ ID NO ; X)) and further summarizes certain characteristics of these 
polynucleotides and the poiypepiides encoded thereby. The first columri provides the gene nun-iber in the applicatiori for 
each clone identifier. The second column provides a unique clone ldentlfier,"Clone ID NO : Z", for a cDfsi.A clone related to 
each contig sequerice disclosed in Table i A. The third coiusrin provides a uriique contig ldentif:er."Cofitig ID :" for each of 
the contig sequences disclosed in Table !A. The fourth column provides the sequence ldentifier,''SEQ ID NO : X", for each 
of the contig sequefices dl-sclosed in Table 1A. The fifth column, "ORF (Frorri-To)", pfovide.? the location (i. e., nucleotide 
position numbers) within the poiynucieotide sequence of SEQ ID NO : X that delineate the preferred open reading frame 
(ORF) that encodes the amino add sequence shown in the sequence listing and referenced in Table 1 A as SE-;Q iD NO : Y 
(column 6), Coiumn 7 lists residues comprising predicted epitopes contained in the polypeptides encoded by each of the 
preferred ORFs (SEQ ii!) NO : Y). Identification of potential immunogenic regions was performed according to the method 
of Jameson and Wolf (GASIOS, 4 ; 181-136 (1988)) ; specifically, the Qenetics Computer Group (GCG) Implementation of 
this algorithm, en":bodied in the program PEPTii;}[v.STRUGTtjF-^Cv (VViscGnsin Pii.ckags vIO. 0, Genetics Computer Group 
(GCG), ''■j'ladison, Wise). This method returns a measure of the probability that a given residue is found on the surface of 
the protein. 

Regions where the afjtlgenic index score greater than 0. 9 over at leas! 6 amino acids are indicated in Tabie 1 A 
as 'Predicted Epitopes". In particular embodiments, polypeptides c\ the invention comprise, or alternatively consist of, one, 
two. ihres. four . live or more of the predicted epitopes described in Table lA. i: will be appreciated that depending on the 
analytical criteria used to predict antigenic determinants, the exact address or the determinant may vary slightly. Column 
8,"Tis.sue DisLribut!on"shows the expression profiie of tissue, ceiis, arid/or ceil line libraries which express the 
poiynucleotides of the invention. The first number in coiumn 8 (preceding the colon), represents the tissue/ceii source 
identifier code corresponding to the Key provided in Table 4. Expression of these polynucleotides Wias not observed in the 
other tissues and.''or cell libraries tested. For those identifier codes in which the first two letters are nof AR", the second 
number in column 8 (following the colon), represents the number of times s sequence corresponding to the reference 
polynucleotide sequence (e, g., SEQ ID NO : X) was identified in the tissue/ceil soui'ce. Those tissue/ceil source identifier 
codes in which the first two letters are"AR"designate infcn'iriation generated using [)NA array technology. Utilizing this 
technology, cDNAs were amplified by PGR and then transferred, in duplicate, onto the array. Gene expression was 
assayed through hybridization of first strand ci:3NA probes to the [DNA array, cONIA probes were generated from total RNA 
extracted from a variety of different tissues and cell lines. Probe synthesis was performed in the presence of 33P dCTP, 
■jslng oiigo td'f") to prime reverse transcription. 

Af r tiybrid^atio tinp si ingr ry j^/ash ci^^dilons jve'^ t"n[:!">/ "-d to rr riovt m ^ prcific hyin d„ f on'i Uk ura/ The 
remaining signal, emanating rrcm each gene target, was measured using a Phospnorimager. uiene expression was 
reported as Phospnof Stimulating Luminescence (PSL) which reflects the level of pnosohor sianai generatea from the 
oiobe nyb'dizsd to each of the ge'~s artj^^s '-^jDi^sP'-ted on hearsay A oca! backg^o. nd -^ni s. ^ -/r^ 
oe+ornieo iie^ore the tota signd gent-r 1 1. ; f on. eac " a'usy wis Lsed 'u noma 7e gi, ^" >£ c ' t/i.=- 'vu-tetent 
-ivcridizations The value prese-^ted a-to ^-^r yv,oJf~] k pio^^^nts the rean of tho -^uf ^ i-v^lit,- '^I'-.-g 
jacKQrxjnd subtraction sno ptcbe n>rm J i un Om. jf ■-!'!!! r in. !tt ,< u''^ ' m. v . " 1i fo t .t ; 'm'x^v 
-"O'mal and/'c dseased tissue I'sUv^^iC' ^hv..",- o '-iioGi- r ^iV^yz^^-^ - -t ^ ^ <■ - citieof 
tte "virion C! -o ide'-'irv po vnL ; est :le> which )w p ejcntnafil a' J o i.c < >i -a J; '^p-- >ii ^ C c jmn 
9 provides the chromosomal location of polynucleotides corresoonomg to SEQ ID NO : X. Cnroniosomai location was 
determined bv finding exact matches to L-.&] and cijNA sequences contained in the NGBI (National Center for 
Biotechnoiogy information; UniGene oatabase. Given a presumptive chromosomal location, disease locus association 

= , ' \ j '^ xim>)anson wit' thi. U d Map dt nveti tr^m Online fv'enoeh an I ^ht. nfanct. in i'«'i jp lOn' ' 
Mendeiian inheritance in fvlan. OMIMTM. McKusick-Nathans institute for Genetic Medicine. Johns Hopi^Lins University 
(BalLimoi'e, MDl ana f^lationai oenterfor Biotecnnology information, National Library or Medicine (Beihesaa. MDl 2000. 
V\,'orld Wide Web URL : hUo ://wwvv. ricoi. mrn. nih. gov/omim,'). 1; the putaiive criron'iosoma! location of trie Querv overlaps 
wirn tne cnrornosomai iocai.ion oi a Moroid Map entry, an OM\'fJ\ identification numoer is aisciosec in coluinn 
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Iabf;ied"0:v1!f>,': Disease R^hrTH e ( Ak^ic CI r n i ^ r i provided in Table 5. 

[27] Table 1 B sumrriarizes additional polynucleotides encompassed by tiie invention (including cDNA clones related to the 
sequences (C^ione li!) NO : Z), contig sequences (contig identifier ((iontig It) :■ contig nucleotide sequence identifiers (SEQ 
ID NO : X)), and genomic sequences (SEQ ID NO : B), The first column provides a unique clone identifier, "Clone ID NO : 
Z", for a c[)fNiA clone related to each contig sequence. The second column provides the sequence identifier, "SEQ lij NO : 
X". for each coritig sequence. The third columti provides a unique contig identifier/'Conlig ID :" for each contig sequence. 
Tne fourth column, provides a BAG identlfier'BAC ID NO : A" for the BAG clone referenced in the corresponding row of the 
tabls. The fifth colun-in provides the riLicleotide sequence iderstifier/'SEQ ID NO : B" for a fragment of the SAC clons 
Identified In column four of the corresponding row of the table. 

The sixth coiurnn,"!-Xxon r-rom-To", provides the location (I. e,, nucleotide position numbers) within the polynucleotide 
sequence of SEQ ID NO : B which delineate certain polynucleotides of the Invention that are also exemplary members of 
polynucleotide sequences that encode polypeptides of the invention (e. g., polypeptides containincj amino sold sequences 
encoded by the polynucleotide sequences delineated in column six, and fragments and variants thereof). 

[28] Table 2 summarizes homciogy and features of some of the polypeptides of the invention, Tne first column provides a 
unique clons identifier,"Cione ID NO : Z", corresponding to a cDNA clone disclosed in Table !A. The second column 
provides the unique contig ideniifler,"Gontlg ID :" corresponding to contigs in Table 1 A and allowing for correlation with the 
irjformation in Table 1A. The third column provides the sequence ldeniifier."SEQ ID NO : X", for the corrtig polynucleotide 
sequence. The fourth column provides the analysis method by which the homology/ldentlty disclosed In the Table was 
determined, Corrsparlsons were made between polypeptides encoded by the polynucleotides of the Invention and either a 
non-redundant protein database (herein referred to as"NR"). or a database of protein families (herein referred to 
asTFAM") as further described below. 



The fifth column provides a description of the PFAM/NR hit having a significant match to a polypeptide of the Invention. 
Column six provides the acces3:on number of the PFAM/NR hit disclosed in the fifth column. Column 
seven, "Score/Percent Identity", provides a quality score or the percent identity, of the hit disclosed in columns five and six. 
Columns 8 and 9, "NT r-Tom"and"NT To"respectiveiy, delineate the polynucleotides ln"SEC3 ID NO : X" that encode a 
polypeptide having a significant match to the PFAM/NR database as disclosed in the fifth and sixth columns. In specific 
embodiments polypeptides of the invention comprise, or alternatively consist of, an amino acid sequence encoded by a 
polynucleotids in SEQ ID NO : X as delineated in columns 8 and 9, or fragments or variants thereof. 



[29] Table 3 provides polynucleotide sequences that may be disclaimed according to certain embodiments of the 
invention. The first column provides a unique clone identifier, "Clone ID", for a cDNA clone related to contig sequences 
disclosed in Table 1 A. The second column provides the sequence !d9ntifier,"SEQ ID NO : X", for contig sequences 
disclosed In 'fable 1A. The third coiunm provides the unique contig identifler,"Contlg ID :", for contlgus disclosed In 'fable 
1 A. The fourth column provides a unique integera'where'a' is any integer betw/een 1 and the final nucleotide minus 15 of 
SEQ ID NO : X, and the fifth column provides a unique integer';;) Vvhere'b'is any integer b8^Jveen 15 and the final nucleotide 
of SEQ ID NO : X, where both a and b correspond to the posiricns of nucleotide residues shown In SEQ ID NO : X, and 
where b is greater than or equal to a + 1<4. For each of the poiynuoieotides shown as SEQ ID NO : X, the uniquely defined 
integers can be substituted into the general formula of a-b, and used to describe polynucleotides which may be preferably 
excluded from the Invention. In certain embodiments, preferably excluded from the invention are at least one, two, three, 
four, five, ten, or more of the polynucleotide sequence (s) having the accession number (s) disclosed in the sixth column of 
this Table (Including for example, published sequence In connection with a particular BAG done). In further embodiments, 
preferably excluded from the Invention are the specific polynucleotide sequence (s) contained In the clones corresponding 
to at least one, two, three, four, five, ten, or more of the available material having the accession numbers Identified in the 
sixth column of this Table (including for example, the actual sequence contained In an identified BAG clone). 

[30] Table 4 provides a liey to the tissue/ceii source identifier code disclosed In Table 1 A, column 8. Column 1 provides 
the tissue/ceii source identifier code disclosed in Table 1 A. Column 8, Columns 2~5 provide a description of the tissue or 
cell source. Codes corresponding to diseased tissues are indicated in column 5 with the wcrd"disease". The use of the 
vvord"disea3e1n column 6 Is non-llmlting. The tissue or cell source may bs specific (e. g, a neoplasm), or may be disease- 
associated (e. g., a tissue sample from a normal portion of a diseased organ). Furthermore, tissues and/or ceils lacking 
the"dis8ase"deslgn£rion may still be derived from sources directly or Indirectiy Involved in a disease state or disorder, and 
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therefore rvi/ fvwr T fi rt^er ly ^ hj ii< m i r i ni < j j Aht ht^ tissue/cel! s;ourci; is a 
library, column 7 identifies the vector used to generate the iibrr^ry. 

:31] Tsb\e 5 provides a key to the GMU reference identificaiiop, nuinber;; disciosed in Table 1 A. column 10. OMI:>j1 
reference identification numbers (Column 1) were derived from Online Mendelian inheritance in Man (Online 'Vlendelian 
Inheritance in Man, OMIIVI. 

McKusick-Nathans Institute for Genetic Mediciris, Johns Hopkins University (Baltimore, MD) and National Center for 
Biotechnology information, National Library of Medicine. (Bethesda. MD) 2000. World Wide Web URL : http ://www. ncbi. 
nim, nih, gov/ornifn/). 

Column 2 provides diseases associated with the cytologic band disciosed in Table 1A, column 9, as determined using the 
Morbid Map database, 

[32] Table 6 summarises ATCC Deposits, Deposit dates, and ATCC designation nurrsbers of deposits n-iade with the 
ATCC in connection with the present application. 



[33] Table 7 shows the cDNA libraries sequenced, and .ATCC designation numbers and vector information relating to 
these cDNA libraries. 



[34] Table 8 provides a physical characterization of clones encompassed by the invention. The first column provides the 
unique clone identifief,"Clone ID NO : Z", for certain cDNA clones of the inventior:, as described in Table 1A. The second 
column provides the size of the cDNA insert contained in the corresponding cDNA clone. 



Definitions [35] The following definitions are provided to facilitate understarsding of certain terms used throughout this 
specification. 



envirornit. 1 ihf ^natina v occuiriiin; air t sait^^o h" hi rv^ni !ts natJial 3 a e Fo f \ampi'' jn 

Isolated polynucleotide could be part of a vector or a composition of matter, or could be contained within a cell, and still be 
"isolated"because that vector, corriposition of matter, or particular ceil is riot the original envlronmerit of the polynucieolide. 
The ierm"lsolated"does not refer to genomic or cDNA libraries, whole cell total or mR.NA preparations, genomic DNA 
preparations (Including those separated by electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or ether compositions where the art demonstrates no distinguishing features of the polynucleotlde./sequences 
of Ihe present inverition. 

[37] As used herein, a"polynucieot!de"refer3 to a molecule having a nucleic acid sequence encoding SEQ ID NO : Y or a 
fragment or variant thereof : a nucleic acid sequence coniained in SEQ ':D NO : X las described In column 3 of Table "i A} 
or the complement thereof ; a cDNA sequence contained In Clone ID NO : Z (as described in column 2 of Table 1A and 
contained within a library deposited with the ATQC;) : a nucleotlbe sequence encoding the polypeptide encoded by a 
nucleotide sequence In SEQ ID NO : 3 as defined in column 6 of Table 1 B or a fragment or variant thereof ; or a 
nucleotide coding sequence in SEQ il!) NO : B as defined in column 6 of Table 1 B or the complement thereof. For 
example, the polynucleotide can contain the nucleotide sequence of the full length cDNA sequence, including the 5'and 
3'untranslated sequences, the coding region, as well as fragments, epitopes, domains, and variants of the nucleic acid 
sequence. Moreover, as used herein, a "polypeptide" refers to a molecule having ari amino acid .sequence encoded by a 
polynucleotide of the invention as broadly defined (obviously excluding poly-Phenylalanlne or poly-Lyslne peptide 
sequences which result from translation of a polyA tail of a sequence Ciirresponding Lo a cDNA). 

[38] In the present invention,"SEQ ID NO : X" was often generated by overlapping sequences contained in multiple clones 
(contig analysis). A representative clone containing all or most of the sequence for SEG \Q NO : X is deposited at Human 
Genome Sciences, Inc. 

(HGS) In a catalogued and archived library. As shown, for example, in column 2 of Table 1 A, each clone is Identified by a 
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cDNA Clone ID (identifier gerisraiiy referred to herein as Clone ID NO : Z). Each Clorie iD is unique to an individual cione 
and tine Clone ID is ail tine information needed to retrieve a given clone from tfie HGS liDrary, Furthermore, certain clones 
dis;clo3ed in this application have been deposited with the ATCC on October 5, 2000, having the ATCC designation 
numbers PTA 2574 and PTA 2575 ; and on January 5, 200 1 , having the depositor reference numbers TS- 1 , TS-2, AC- 1 , 
and AC-2, in addition to the individual ci;}NA clone deposits, most of the cDNA libraries from which the clones were 
derived were deposited at the American Type Culture Collection (here!nafLer"ATCC"). 



Table 7 provides a list of the deposited cDNA libraries. One can use the Clone ID NO : Z to determine the library source 
by reference lo Tables 6 and 7. Table 7 lists the deposited cDNA libraries by nan-se and links each library to an ATCC 
Deposit. Library names contain four characters, for example,"HTVVE."The name of a cDNA clone (Clone ID) isoiared from 
that library taeqins with the same four character.?, for examp!e"HTWEP07", As mentioned below, Table 1 A correlates the 
Clone ID names with SEQ ID NO : X. Thus, starting with an SEQ ID HO : X, one can use Tables 1 , 6 and 7 to determine 
the correspofiding Clone ID, wtiicti library itcanie from and which ATCC deposi; the library Is contaified in. Furthermore, it 
is possible to retrieve a given cDNA clone from the source library by techniques known in the art and described elsewhere 
herein. The ATCC is located at 10801 University Boulevard, Manassas, Virginia 2011 0-2209. USA. The .ATCC deposits 
were made pursuant to the terms of the Budapest Treaty on the international recognition of the deposit of microorganisms 
for the purposes of patent procedure, 

[39] in specific embodiments, the polynucleotides of the invention are at least 15, at least 30, at least 50, at least 100, at 
least 125, at least 500, or at least 1000 continuous nucleotides but are less than or equal to 300 i<,b, 200 kb. 100 Kb, .50 Kb, 
1 5 l<.b, 1 0 kb, 7. 5Kb, 5 i<b, 2. 5 Kb. 2. 0 Kb, or 1 kb, in ierigth. In a further embodiment, polynucleotides of ttie , invention 
comprise a portion of the coding sequences, as disclosed herein, but do not comprise all or a portion of any intron. In 
another embodiment, the polynucleotides compfislng coding sequences do not contain coding sequences of a genomic 
flani^ing gene (1. e,, 5'or 3to the gene of Interest in the genome}. In other embodiments, the polynucleotides of the 
irwention do not contain tfie coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 1 
genomic flanking gene (s), 

[40] A"polynucleotide"of the present invention also includes those poiynucieotldes capable of hybridizing, under stringent 
hybridization conditions, to sequences contained in SEQ ID NO : X, or the complement thereof (e. g., the complement of 
any one, two, three, four, or more of the polynucleotide fragments described herein), fhe poiynucieotide ;;tf(:jueni::e 
delineated in columns 8 and 9 of Table 2 or the con-rpiement thereof, and/or cDNA sequences contained in Clone ID NO : 
Z (e. g., the compiement of any one, ^JVO, three, four, or rnore of the polynucleotide fragments, or the cljNiA clone within 
the pool of cDNA clones deposited with the ATCC, described herein), and'or the polynucleotide sequence delineated in 
column 6 of Table 1 B or the compiement thereof/'Stringent hybridization condltions"reters to an overnight incubation at 42 
degree C In a solution comprising 50% formamlde, 5x SSG (750 mM NaCL 75 mlVI trisodlum citrate), 50 mM sodium 
phosphate (pH 7, 6), 5x Denhardfs solution, 10% dextran sulfate, and 20 llg/ml denatured, sheared salmon sperm DNA, 
followed by wastiing the filters in O. ix SSC at about 65 degree C. 



[41] Also contemplated are nucleic acid mclecuiss that hybridize to the polynucleotides of the present invention at lower 
stringency hybridization conditions. Changes in the stringer;cy of hybndi.zation and signal detection are primarily 
accomplished through the manipulation of forrriamlde concentration (lower percentages of formamide result in lowered 
stringency) ; salt conditions, or ten-.perature. [--or example, lower strlnaency conditions include an overnight incubation at 
37 degree C in a solution comprising 6X SSPE (2QX SSPE - 3f\/l NaCI ; 0. 2M NaH2P04 ; 0. 02M EDTA, pH 7. A). 0. 5% 
SDS, v30% formamide, 100 uq/ml salmon sperm blocking DMA ; followed by washes at 50 degree C with IXSSPE, 0. 1% 
SDS. 



In addition, to achieve even lower stringency, washes oerformed foiiowina stringent hybridization can be done at hiaher 
salt concentrations (e. g. 5X SSC). 

[42] Note that variations in the above conditions may be accomplished through the inclusion and.'or substitution of 
alternate blocking reagents used to suppress background In hybridization experiments. Typical blocking reagents include 
Denhardfs reagent, BLOTTO, heparin, denatured salmon sperm DNA, and commercially available proprietary 
formulations. 



The inclusion of specific blocking reagents may require modification of the hybridization conditions described above, due 
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to problems; with coiripalibllily. 

[A3] Of course, a poiynucieoiide which hybridizes only to ;Do:yA-h sequences (such as any 3'terminai poiyA+ tract of a 
ciDI^A sinown in the sequence iisting), or to a complementary stretch of T (or U) residues, wouid not !:)e included in tiie 
definition of "polynucl80tide,"since such a polynucleotide would hybridize to any nucleic acid molecule containing a poly 
(A) stretch or the complement thereof (e. g,, practically any double-stranded cDNA clone generated using oligo dT as a 
primer}. 

'M] The poiynucleotide of the present invention can be composed of any polyribonucleotide or polydeoxrii3onucieot:de, 
which may be unrriodified RNA or DNA or modified RNA or DiMA. For example, polynucleotides can be composed o; 
singie-and double-stranded DNA, DN.A that \s a mixture of singls-and double-stranded regions, single- and dcuble- 
siranded RNA, and RNA that is mixture of single-and double-stranded regions, hybrid molecules coiYiprising DNA and 
RNA that may be single-stranded or, more typically, double-stranded or a mixture of single-and double-stranded regions. 
In addition, the polynucleotide can be composed of triple-stranded regions comprising RNA or DNA or both RNA and 
DNA. A polynucleotide may also contain one or more modified bases or DNA or RNA backbones modified for stability or 
for other leasons,-"Modified"bases include, for exampie, trit/lated bases and unusual bases such as Inosine. A variety of 
modifications can be made to DINiA and RNA ; ihus,"polynucleotide"embraces chemically, enzymaticaiiy, or metabolically 
modified fornis. 

[45] The polypeptide of the present invention can be composed of amino acids joined to each other by peptide bonds or 
modified peptide bonds, 1, e., peptide Isosteres, and may contain amino acids other than the 20 gene-encoded amino 
acids. The polypeptides may be rriodified by either natural processes, such as poslttanslational processing, or by chemical 
modification techniques which are well known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications can occur anywhere in a polypeptide, 
including the peptide baci<bcne, the amino acid side-chains and the amino or carboxyi termini. It wiii be appreciated that 
the same type of modification may be present in the same or varying degrees at several sites in a given polypeptide. Also, 
a given polypeptide may contain many types of modifications. Polypeptides may be branched, for example, as a result of 
ubiquitinatlon, and they may be cyciic, with or without branching. (Cyclic, branched, and branched cyclic polypeptides may 
result from posttransiatioii iiatui-a! processes or may be made by synthetic methods, fvlodifications include acetylation, 
acylaiion, A[)P-r;i)osy;aticr;, arnidation. cov^iienr attachiYierit of ;i;;v:r;, covaisnt attachment of a heme moiety, covalent 
attachment of a nucleotide or nucleotide derivative, covaisnt attachment of a lipid or lipid derivative, covalent attachment 
of phosphotidylinositol, cross-linking, oycii^ation, disulfide bond formation, demethyiation, formation of covalent cross- 
links, formation of cysteine, formation of pyroglutamate, formyiation, gamma-carboxylatlon, giycosyiation, GPI anchor 
formation, hydroxylation, iodlnarion, methylation, myristoylation, oxidation, pegyiation, proteolytic processing, 
phosphorylation, prenylation, racemization, seienoylation, sulfation, transfer- RNA mediated addition of amino acids to 
proteins such as arginylation, and ubiquitination. 

(See, for irtstance. PROTEINS-STRUCTURE AND MOLECUi_AR PROPERTIES, 2nd Ed,. T. E. Cteiqhton, W. H. 
Freeman and Company, New York {i993) ; POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs, 1-12 (1983) : Seitter et ai., Meth. Enzymol. 182 : 626- 646 {1990) ; Rattan 
et ai., Ann. ISi. Y. Acad. Scl. 653 : 48-62 (1992)). 

f46]"S[-;Q ID NO : X" refers to a polynucleotide sequence described, for example, in Tables lAor 2, whlle"SE-;Q iD NO : Y" 
refers to a polypeptide sequence described in column 6 of Table 1 A. SEQ ID NO : X is identified by an integer specified in 
column 4 of Table 1A, 



The polypeptide sequence SEQ ID NO : Y is a translated open reading frame (ORF) encoded by polynucleotide SEQ ID 
NO : X. "Clone ID NO : Z" refers to a cDN.A clone described in column 2 of Table 1 A. 



:47]"A polypeptide having functional activity'refers to a polypeptide capai:>le of displaying one or more Known funcEionai 
activities associated with a full-length (complete) piotein. Such functional activities include, but are not limited to, biological 
activity, antigenicity [ability to bind (or compete with a polypeptide for binding) to an anti- polypeptide antiiDodyi, 
immunogenicity (ability to generate antibody which binds to a specific polypeptide of the invention), ability to form 
multimers with polypeptides of the invention, and ability to bind to a receptor or ligand for a polypeptide. 
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[48] The polypeptides of ihe invention can be assayed for functional activity (e. g. biological activity) using or routinely 
modifyirsg assays known In the art, as well as assays described herein. Specifically, one of skill in the ast may routinely 
assay signal transduction pathway component polypeptides (inckiding fragments and variants) of the invention for activity 
using assays as described in Examples 38. 39, 49, 52-57', 64 and 67. 

|49]"A polypeptide having biological activlry'refers to a poiypepttde exfiibiting activity shnllar to, but not necefi.sarily 
ideniical to, an activity of a poiypepfide of the presen- invention, including mature forn-is, as n-!sa.sured in a pariicular 
biological assay, with or without dose dependency. In the case where dose dependency does exist, it need not be identical 
to that of the polypeptide, but rather substantially similar to the dose-dependence in a given activity as compared to the 
polypeptide of the present invention (I. e., the candidate polypeptide will exhibit greater activit;/ or not more than about 25- 
foid less and, preferably, not more ttian ataout terifold less activity, and most preferably, not more ttian about three-fold 
less activir/ relative to the polypeptide of the present Invention). 

150] Table 1 A summarizes some of the polynucleotides encompassed by the Invention (including contig sequences {SEQ 
ID NO : X) and clones {Clone ID NO : Z) and further summarizes certain characteristics of these polynucleotides and the 
polypeptides encoded thereby. 

Polynucleotides and Polypeptides of the lnveniion<BP,> TABLE 1 A Gene Clone ID Contig 5EQ ID ORF AA Predicted 
Epitopes Tissue Distribution Cytologic OMIM No: NO: Z ID: NO: X iFrom-To') SEQ Library code: count Band Disease ID 
(see Table IV for Reference(s): NO: Y Library Codes; 1 HDPTE21 1165861 1 1 33 •• 1790 624 Pro-16 to Gln-22, AP,051 : 
26, AR050: Arg-34 to Asn-4t, 22, Ar054: 21, AR08S: Arg-49 to Lys-55, 1, AR061: 1 Leu-156 to Thr-163, H0529: 4, L0770: 
4, Glu-169 to Glu-174, L074S: 4, 1.0749: 3. Ser-198 to Glu-214, L0777: 3, S0036: 2, Glu-246 to Pro-252, L0755: 2, S035Q: 
t, Arg-260 to Ser-271, H0036: H0318: 1. Vai-286 to Gly-291, H0457: H00S1 : 1. Ser-304 to Glu-335, H0328: 1, 
H0688: 1 , Pro-436 to rro-451 , S0002: 1 , L0761 : 1 , Ser-482 to Gly-487, L0765; 1 , L0804: 1 , Vai-498 to Ser-505, L0784: 1 , 
H0521 : 1 and Asp-564 to Lys-6B6. L0759: 1 . 88771 1 443 1 - 639 1 056 901 381 444 570 - 1 1 2 1 057 Giy-26 to Gly-32. 2 
H6t;Df-15l 1 1 97894 12 1 - 1 935 625 Gkj-35 to Gin-44. AR089: 1 , R051 : 1 Arg-70 to Va!-77, L0794: 1 1 , L0777: 9, Aia-1 1 3 
to Gly-123. H0255: 4, H0559: 4, S8r-128 to Phe-133, H0486: 3, H0581 : 3. Gly-235 to Hls-242, L0809: 3, H0521 : 3. Glu- 
249 to Leu-254, S0404; 3, H0.556: 2, Pro-286 to Arg-292, H0580: 2, H0635: 2. Ser-309 to Glu-315, H0721 : 2. HOI 35: 2, 
Lys-337 to Glu-360, H0703: 2, L0748: 2, Gln-366 to Gln-376, L0758: 2, H0543: 2, Glu-383 to Ala-388, H0422: 2, H0265: 1 , 
l..eu-39l to Leu-406, H0583: 1 , H0656: 1 , Gin-413 to Ala-4:?0, H0636: 1 . SD354: ■ , Leu-430 to L.eu-452. S0360: 1 , H0637: 
1 , Lys-46 1 to Glu-467, H060G: t . H0592: 1 . L8U-476 to Lvs-485. H0586: 1 , H0587: ; . Lys049 1 to Arq-4S6, H0257: 1 , 
1-^0069: 1, Arg-500 to Gln-509, H0253; 1. S0049: 1, Aia-513 to Asp-539. HOI 99; 1, S0368: 1, G:n-544 to Aia-550. H0212: 
1 , H0494: 1 . Giu-569 to Val-575. H0529: 1 , L0763: 1 , Ara-598 to Ser-620, L0637: 1 , L0761 : 1 , A3n-622 to Ala-627, L0630: 
1. L0764; 1, Ser-532 to Asn-545. L0548: 1, L.0768; 1, L0755: 1, 1..0378: i, L0S06: 1, L0655: 1, L0657: 1. L0559; 1, L07S9; 

1, H05S3: 1, H0670: 1, S0378: 1, S0152: 1, H0696: 1, HOI 34: 1, L0779: 1, H0445: 1, H0542: 1 and H0423: 1 . 930788 445 
1 - 1248 1068 Qlu-26 to Gln-35, Arg-61 to Vai-68, Aia-1 04 to Gly-1i4. Ser-19to Phe-124, Qiy-226 to His-233, Giu-240 to 
Leu-245. Pro-277 to Afi:)-2S3. 3 JARR.h41 11 54054 13 2 - 1276 626 Ser-5 to Arg-24 AR061 : 3, AR0S9: 2 TfD-27 to Ala- 32, 
L0777: 2, S0001: 1, Arg-48 to Gln-54, S0222: i, H0575: 1, Lys-71 to Gln-79, H0618: 1. H0253: 1, Pro-93 to His-101, 
HQ266: 1, H003S: 1. Lys-1 04 to Thr -1 1 0, H0616: 1, L0643: 1, Ser -119 lo Gin -125. L0352: 1 and L0758: 1. Val-14i to Pro- 
;52, L8U-158 to Gly-171, Asn-183 to Ala-198, Gly-2 i 7 to Asp-233. Ser-244 to Asn-258, Lys-264 to Leij-269, Ser-310 to 
Gly-316, Thr-326 to Glu-333, Sef-396 to Pro-4Q3, Leu-416 to Lys-425, 926285 446 3 •• 500 1059 Scr -3 to Arg -21 , Trp-24 
to Ala-29, Arg-45 to G!n-51, Lys-68 to Gin-76, Pro-90 to HI3-9S, Lys- iOl toThr-107, S8r-H6 to Gin- 122. 4 HBXBI07 
1171958 14 1 -228 627 Se; -6 lo Pro-14. AR0ei: 1, AR0S9: 1 S0038: 1 954118 447 107 -838 1060 5 HBXCIVISS 910085 
15 402- 1535 628 Val-36 to G!u-43. AR061:2, AR090: 1 Lys-6 to Glu-71 . LQ439: 6, S0Q38: 3, L0803: 3. H0455: 2, L0769: 

2, L0S09: 2, L0741 : 2. i0756: 2, S60.24; 1 , S0001 : 1 , H0663: 1 , S0222: 1 . H0441 : 1 , H0438: 1 , H0036: 1 . S0049: i , H0309: 
1, H0566: 1. H0024: 1, S0388: 1. S0051: 1, T0010: 1, H0059: 1, L-0645: ■. L0774: 1. L0790: 1, L0663: 1, L0665: 1, H0345: 
1. L0742: 1, I..0748: 1, I..0749: i, 1-10707: 1. -.0595: 1 and L0366: 1,5 HCE3-v50 1227586 16 4 - 1650 529 Pto-i to Ser-10. 
AR061 : 1 . AR089: 1 Pro-24 to S8r-29. H0521 : 14, L0439: 6. Pro-43 to Glu-61 . L0754: 6, L0794: 4. L0748: 4. S0278: 3, 
L0766: 3. L.0751 : 3. L0747: 3, L0749: 3, HD556: 2, H0486: 2. H0250: 2, H0179: 2. H0271 : 2, S0002: 2. S0426: 2, L0770: 2, 
LG769:2. L0775: 2. LG659: 2, L041 1 : 1 , S0134: 1 . H0638: 1 , S0418: 1. 30420: 1, S0354: 1, S03.58: 1. S036Q: 1, S0222: ;, 
HQ613: 1, 1-10052: 1. H0051; 1, [..0143: i, LQ455: 1, H0124: 1. H0090: 1, H0551: 1, H0412: 1, S0038: 1, H0546: 1 , S0344: 
1. L0667: 1, L0772: 1, L080Q: 1, LQ662: 1, L0758: 1, L0804: 1. L0805: 1, L0790: 1 , S0052: 1. H0593: 1 , S0330: 1. H0539: 
1, H051S: 1. S0332: i, S00.27: 1 , L0741 : 1 , L.0743: i , L0740: 1, L0779: 1, 1.0731: 1. L0758: 1. H0445: 1, L0605: 1, SOI 96: 

1 and HO-423: T 961098 448 2 -616 1061 7 HCEQD04 1150868 17 3-371 630 His-1 to Gys-13. AR061 : 5. AR089: 4 Glu- 
31 to Ala-49, h-10052: 2 Asp-S2 to Pro-88. 927873 449 1 - 354 1062 Glu-2 to Cvs-i 1 . Glu-29 to Ala-47, Asp-80 to Pro-86, 8 
HDPHi92 909900 ■ 8 366 - 1 346 631 Asn- ■ to Giy-6, AR089: 7, AR061 : 3 Pro-34 to Arg-43. H0521 : 7, L0766: 5, Lys-51 to 
lie-56, H0318: 3, L0655: 3. Lys-58 to Arg-63, H0522: 3, H0543: 3, Tyr-73 to G!y-85, H0657: 2, H0553: 2, Aia-98 to Aia- 
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n fi L 4 S l-^t^ A r 24 H044^ 2 LOtO'S 2 ^ i> <^ 1 C v 1 4 Hui4 2 H fi P o «-99 to 
..eu ^04 3 1 1 J H W 6 f 1 fhi - ^. ^fa 1 ^ c541 1 Pi ^ 9 

lrStr2c,^ r " 1 l^'' 1 H)4or | nu^5 1 1i 1 HM 1 ''I HOy^l ^ 

HJi9f 1 h 1 HO ^ 1 Ob ^ L 6/ 1 LO 1 '4 L ! Lo^ I LO^ 1 L>"0 ^ L bAJ 1 
1 0'='«0 1 U 01 1 M 6'=8 1 I I 9 11 1 I 04/ 9 H M f i9 9 /4 ^ i j i 6 

Lv o-iy AR A 1 t 1 «P 1 ^ 

K A p 159 I ;/31 fi o I f I 8 

^trC 2& LO-'I i ■"^1 ^ A 2 to I 2c 1 2b2t 2 L 1 Ln-'l 

10^4 4 ^ c-S i 6 / i IC 4 to c5 1 -D I i 10 if? I 401 -5 ^ fi 

H n ^ LI 2 o 2 LOI o ^ HO o'^ HOe & 2 Ho ^ H ° U2 4 

-5 ^ 4 i 10 0 1 1 41 W 6 1 il0t6-> 1 fUi-^j) 1 041)- 1 O^^e MO 0 1 04'= [ 

\ ^ \ > i -> IC 74 1 HO 0^ 1 h 4bt 1 L00<^1 1 So4 4 1 Hi. 5-t4 10 4 ^ k - 

HO' 9 C 40 S fO^ 1 ■"•'123 ^ h fa'.i 1 H0^44 I Hi fc 4 1 h )04G HOIG^ 1 H 64 1 H o8 

0 4b Lo 6c, 1 Ly^S? 1 R04 L07-'«^ 1 LC805 1 L00«^5 1 ^07fi-" 1 Lo'«o 1 -^O"- 4 H 9 1 
Hf43'= ! HOb ■> H0& « t HO 22 1 H ■> 3- 1 G^-> 4 i LO' 1 ^0'9' ' GG^iiS ! HO'4^ hOb ^ 1 HO ^6 

'nd HO 52 10 hDF^U4 1 ^ R 0 4t-L i f3 Tin 1 t ^ / ^ A^0o« ARO^jI U i 1-^ b A f L 1 
LOSf^a 6 ^i'^ 61 tr ij| It. \ ^ I 4 P o i ^ L 1 HO i- > Al 4 t [ j 1 I C 

L07 4 2 Prj 15f A 1 4 s H 4 hOb2" H rfc"^ i nu2 HO 1 r h- r 1 i fid 

0 i h->-^3' h 6 MG cso I HM / 1 h 24 S (-Oi 1 T006' ^ C^O 2 h 1 HG 29 
L077Q: 1. L0764: 1. L0806: 1. L0655: 1. L0659: 1. L0666: 1. L0663: 1, L0664: 1. S0428: 1. SQ126: 1. H0435: 1. H0521: 1. 
H0522: 1. L0747: 1. L0756: 1. L0759: i. H0445: 1 and H0422: i. 909949 450 227-976 1063 Ser-9 to Arg-14. Arg-48 to 
\r3 -4 Gi ■'-'^oi lie 9 to A-p «6 I yj ^37 to G! j 1^« Ptu 6qto[v'5l7P AU ?''3 to I <ri 23? Pa 2 A-sj 

•AT'-^'-f - - a p 8»oC>- 21 h-O'^^l 9 LOSg'i 2 ai 2'' An^ L- 1 a-^o ^ fi ^ 

tc I 3 88 A n 91 ^oA'-n 1(4 T/ o <• ; 11 < ;> / 

"Th 2-4 1 2 b'^SGId 9^ toT r 102 A^U'^I 2 A " 1 A^-^ 1- 

\f<054 1 fh 1/1 E 1/10 Af r 0Gii1 uGiy 16'^ &0'3«4 8 1( /54 ^1 1 9 1 1 r f'*-?'- HO-jBO 2 
C - 21 1 2 2 H 3e _4G to ^^5 Hu'^oo - 1 2 1 2 1 1 a-^o 

A i. <^ \ to Gin i39 Set S-''^ to I eu ' II II j n «r 4"' 

"A 1 X. 1 o *o Pro b 6 Ala r62 to olv 0 2 1 " " 7^"' 

to V;i!-732. Pro-787 to Thr-795. Arg-811 toGiu-816, Gln-S80 to Thr-891 . 971615 451 505-1567 1064 13 H1K5NQ19 

- --fi 6 Ac n oAr3 20 AP 2 A°U61 OGIn 35toLv< 4ft Ht45-' > fi ^ 1^,- 

„ <^ „ 0-9 G 1 w03c<9 1 ^03 ' ' Lf6bJ3 1 U 609 1 _, ' and LG 2 I 4 ^--C&^ G'cs^ 
209-565 637 AR061 : 1 . AR0S9: 1 H0009: 1 15 HFKKZ94 1 163070 25 3-719 638 Ara-15 to Trp-20. AR05 1 . 4. AR0S9: 2 

^ t P <^ « 4 HG «1 L I ' to C u 12' LO 4 HG 20 lu I 4 o T p I L 4 Loi- 
""i, ^) \ i OO'^ L 4 J Ciy 1>5E Arg -5^2 L07fi Hufi ^ H01 0 2 Hj40 ' H fio Hn 0 2 
H ^ H l<. &S TOOl 2 H ^ 2 cSR^ -i-io ^ HO b G ^ LO P Ob 

^^-^ ^ 6 - h059 2 DR-HU658 2 HC5 9 £ BP HO'^fi- 2 Lt> 4o 2 Dm^ L /^4 ^ -2 B" 

L0731: 2. HG543: 2.<3R> H0624: 1. H0265: 1.<BR> H0650: 1. H0656: 1.<BR> S0212: 1. H0306: 1.<BR> H0305: 1. 
S0360: 1.<BR> S0046: 1. H0619: 1.<BR> S0222: 1. S6014: 1.<BR> H0513: 1. H0492: 1.<BR> H0250: 1. H0635: 1.<BR> 
^ Ac LOV I E:P->H-> 3b 1 h 4^1 BR> H039 1 H 4^fa 1 <3R-=.H'-^88 I S ^b 1 <BR^ „ 
Mi. 61 IP I Ob im 4 1 PR 101 i 1 Hj 34 1 <.bf^ f 0? f 0 1 MO r4 1 1 ^ ? 1 M 412 1 
H 41^ 1 h 1 11 0120 1 LU 1 r L 1 1 Ln M 1 o-" L ri t Lo 1 1 u'" 1 

H 0 1 1 fi 1 1 1 1 4i 1 i 4 1 "^9 10 ^0 tO"' 1 0 5 f 1 ^4 1 IO-> fi 1 1 0 6 1 

HG653: 1 and HQ506: 1 . 926486 452 1 -720 1 06S Ara- 1 6 to Trp-2 ; , Asn-27 to Pro-35. Lvs-1 1 6 to Glu-1 26. Giu- ; 55 to Trp- 

t54 -"riri^oVs H8 tali 2 7tc A o P^S 6H 1BG -5^1 8/66826 iA^- 1 639 A F m ? AF 061 5 )7^0 7 sxx'i 
H0373: 1. 909912 453 1-282 1066 Ser-1 to Ser-7. Ser-25 to Arg-31. 1.17 HHFJF24 1212624 27 1374-538 640 Lys-1 to 
- A' 8o ^ A 061 OSet >f o :>l'- 43 =^0001 |h0619 1 flOfir-" 1 HC427 1 i d 0*59- ' 91«. 06^ 4-4 ^ ?0 
1 "HP I 1 c}- ^ M\ c-r 1 > to Th n APf bO A UM i m " H 

^ 1 |p 1 0 d 0 1 « 4'=i5 95 1i68 1/ 1 tc °M lie 4 1 QH I 4/9191'' 

01 -i 1'' 113 1070:^ 4 IUC5) ^ -5 1 " 11 

^ LG 0 H P 1 ^ 1 01 ^2 i H""^ 1 1 L 94 1 Lf ^ 1 HO ' 1 I H 1 L 9b 1 L 6 

LO^ 0 1 LO 4 1 L 0 1 L 1 LUPI 1 LO oft 1 LO'' '5 1 ^^y^i 4 1 H04 fi 1 H J 1 ^0 ^ 

0146 I LO 4 I 0 o L 1 -J L M c' HHP F^9 0 ^1 4 I to l!° 1 I pRO I 

AP 61 F c 4« ic A p fi J HO fi Hj 10 ^ i 4 1 LeL ''C - b!. L or ^11 "-i, ^ Ou01 
^ oAU M HO^-CJ 1 S 0 6 1 Asn 2 Mo / I -^^9 SbG I b I t 

h02C1 1 Ly-2Mto^vr 05 TOOK 1 0 03o 1 L07-'6 1 S02 0 1 Hi. 1 I I 
LO/o-i 1 1 58 ^!idS003 1 ^ Of ^4 4J.6 ' 9f 6 I0o9 Pio 4o o As,j ■= > ± I °u ^ o a. 

2/lcAd14 An^20->Vai£2 ^IHKAOI 1 15''182 ^1 1 -86 6-*^ I y 4jtoffi: fi f 
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2 H i 1 ■^n 14 12 1 I'^r I ^ P 0 AF b1 t Fht L 1 L 4 

4 f t48t f 5 0 U ol 5o H 54'^ i \ 9qt> \ |. 104 no 9 15 

y 2 4" I V ^^Pr-.15« ^Ii1;.4 L04b^ ^ i t - o f r 

18<itoA=!p 9^ S^. ^ \ HO C50 1 Ly 4=1 Phe218 fc.0 46 1 ^O/"!/ Ce C t S 1 H'-qJ 

Ai 2''6loC! 281 hO- 5 ^OOIC 1 Atq Q'' to Hi"=; '^16 Sb028 1 ^fl 16 1 f - 40"^ hOU-^* 

toTh & o i 0 b 1 Pro 363 ry 394 H00<:,-> 1 H 6^ 1 1 1 IC 1 

« 1 19 1 -^0044 1 HU b 1 -^n 1 ^ t -1 

D 9 1 11^ 4' 10/„Vai \ j ;! J 4 

:i ^ ^Ro89 C Pro 50 to A p ^ o | ^ 1 , 

9 L 4 " ^> 0 /a '^^^ L0<^^<^ 6 '6 Arij Sit <=>J 1 LG 1I e n n> h 9 tf- 9" 
5. L0759: 4. Thf -201 to Arg -21 0. SQ045: 3. S0Q46: 3, Asfi -224 to Leu-230. H0031 : 3. L0771 : 3. Thr-246 to Giy -251 . 
H0648: 3. L0747: 3. Ser-267 to Ser-272. L0749: 3. H0341 : 2. S8r-2S4 to Gin-290. S0420: 2. S0356: 2. Asp-294 to Asn- 

O'S'^ ? ? A'-p 'il »o A'-n '^''4 |h001> '> fm'^7'5 "^-lOPtoG! '^43 It 38 "> Hi.046 ? ^5 \r- 

13 =S1 0 SO O'' 2 Ly n L 91 H ^-"l hOII 2 A t 9 to Ai lOo HOOT 2 hO'"2^ 2 " 4 r 

14 1 [ f P i o ! 4 e ; n 4Q'> I 5 I II 45 to 

li L L o L 1 t 1 L 1 t H ^"i2 HurO 1 4 1 L 

H 1, K3oi. J I0„. 3. I. ....0.. . 1„ ! !C., 3. 1. wv-0..!.., 1> \ I0..49. 1. lb. 50, 1. .6.14. !. 1 1, H. .o3. 

H0559: 1.T0039: 1, HOI 56: 1. HQ098: 1, H0036: i,H0505: 1. H0327: 1, S0Q50: 1, H0051: 1, S0388: I.TOOlO: 1, 
S6028: 1. 303 16: H0687: 1. H0428: 1, H0622: 1, H0553: 1. M0032: 1, HOI 66: 1. H0S73: 1. SC386: 1, HO1OO: 1. H04S4: 
1. L0763: 1. L0770: 1, L0662: 1, L0S04: 1, L0805: 1, L0657: 1. L0659: 1, L0790: 1, L0663: 1. L0665: 1. HOI 44: 1. H0691: 
1, L0352: 1, H0519: 1. SOI 26: 1, H0689: 1. H0658: 1, SOI 52: 1. H0528: 1, S0037: 1. L0780: 1, !..0752; 1, L0731: 1, L0757: 
1 , S0Q31 : 1 , S0260: 1 and H050S: 1 . 9321 33 460 1 - 1 044 1 073 Asn -38 to Tyr-45, Pro-56 to Asp -71 , Asri-84 to Cys-96, 
Ser-110to Vai-142. Arg-181 toLeu-i87. His-193 to Gly-198, Thr-201 to Arg-21 0, Asn-224 to Leu-230, Thr-246 to Giy-251, 
Ser-267 to Ser-272. Ser-2S4 to Giri-290, Aap-294 to .Aan-SOl, .A3p-318 to A3ri-324. Asn-SSS to Thr-347. 25 HLYAA41 
1 1 88029 35 472 - 2 648 Asn-1 to Ser-7, AR089: 1 , AR061 : i L8U-9 to Asn-16. HG445: 4, L076 i : 2, Ser-48 to Glon-55, 
H0421: 1, S0002: 1 and Afg-136 to Pro- 141, LQ788: 1. Aia-144 to Lys-1 51 . 909874 461 3 - 386 1074 A.sp-1 lo Ser-7, Pro- 

10 to Cys-18, Glu-36 to Ala-54, Tyr-83 to Pro-9 1, Pro-i08 to Gtv-1 15. 26 HLYDV62 : 154065 36 472-2 649 Asn-1 to .Ser-7. 
AR051 : 24, AR054: Leu-9 to A.sn -1 6, 20, AR050: 20. AR061 : Ser-48 to Gir:-55. 1 , AR089: 1 .Afg-136 to Pro- 141 , H0445: 4, 
L0761 : 2. A!a-144 to Lys-151 . H042 1 : i . S0002: 1 and L0788: 1 . 927872 462 2 - 430 1 075 Pro- i 9 to Cys-27, GiLi-45 to 
Ala-53, Asp-95 to Pro-1Q2. Pro-1 1 7 to G!y-1 24, Pro-132 to Ser-143. 27 HMCFB47 1 151498 37 808 - 275 650 Arg -23 to 
Thr-29, AR089: 31 . AR061 : 30 Gly-45 to 'Arq-51 . H0341 : 1 , H0050: 1 . Pro-56 to Glu-65. S0344: 1 , L0750: 1 and L0366: 1 , 
91 008S 463 1 - 393 1 076 Arg-8 to Pro-i 5. Giy-37 to Arg-46. Ly6s-59 to Leu-67, Ala-1 08 to Asp-1 1 3. 28 hl?^,/lSOI20 

; 1788; 7 38 417 -2222 65; Arg-10 to H;s-17, AR061: 1, AR089: 0 Gin-24 to Asn-29, L0748: 2, S0001: 1, G!u-42 to H;s- 
51 . H0575: 1 , S003S: 1 . Giu-63 to Asp-70. S0426: 1 , H0521 : 1 and His-78 to Arg-S4, i..0751 : 1 , Lys-1 01 to Phe-1 06. Phe- 
171 to Ser-18G, Ly3-182 to Gln-189, Pro-1 91 tcThr-197, Ghj-236 to Ala-241 , Gly-250 to Asn-256, Ser-293 to Ser-301, 
L.ys-320 to l..eu-325, GkJ-334 to Vai-340,. Asp-453 to Giy-465, Pro-473 to Asp-47S. L.eu-576 to !..y3-585. 928168 454 1 - 
465 1077 Tyr-1 14 to Trp-1 19, Gln-124 to i!e-129. 29 HOENH55 1 163460 39 1 - 624 652 Asp-1 to Arg-7. AR061 : 0, 
AR089: 0 G!u-1 9 to L8U-32, SOI 26: 2, S0045: 1 , L8U-35 to Ser-49, H0645: 1 , H0550: 1 anci Ser-74 to Pro-1 00, HOI 35: 1 . 
Ser-lia to Vai- ;30, Thr- ;43 to His-154, Gin-161 to Arg-167, Vai-194 to Phe-200. 922141 465 1 - 624 1078 Asp-1 to Arg- 
7. Giu-19 to Leu-32, L8U-36 to Se;-49, Ser-7<i to Pro-1 00, Ser-i 13 to VbI-130, Tinr-Ua to His-154. Gin-161 to Arg-167, 
Vai-194 to Phe-200. 30 HPIAI01 1 0781 78 40 794 - 321 6.53 Cys-.52 to Trp-57. AR050: 204, AR054: Pro-69 to A.sp-74, 168, 
AR051 : 151 , Glu-95 to Ssr-1 15, AR089: 9, AR06 ; : 6 Pro-136 to Giy- ;43. S0140: 2, L0783: 2, S0150: 1 , L0769: 1 , L07;'4: 

1, L0775: 1, L08Q9: 1. H0648: 1 and L0748: 1 . 909928 465 288 - 764 1079 G!u-48 to Leu-53. 31 HPJCT50 1201773 41 32 
- 1567 654 Ser-S to Trp-9, AR089: 6, AR061 : 4 Arg-12 io Ser-18, H0561 : 2, S0002: 2, Asp-42 to Gin-53, H0521 : 2, H0622: 

2. Arg-79 to Giy-90. H0656: 1, H0341: 1, Val-1Q3 to A.sp-10S. H0.55Q: 1, T0040; 1, Gly-175 to A3ri-193, H0036: 1, H0031: 
; , Ser-21 0 to Thr-21 7, H0560: 1 , 801 52: 1 and Lys-242 to G!u-251 , HOI 34: 1 . G:u-267 to Lys-273, Leu-2S7 to Lys-293, 
Ser-31 1 to Giu-318. Pro-335 10 Ly3-364. Asn-370 to Giu-376, Ala-392 to Thr-401.. 919836 467 32 - 1567 1080 Ser-3 to 
Trp-9, Arg-12 to Ser-18, Asp-42 to Gin-53, Arg-79 to Gly-90, Vai-103 to Asp-1 08, G!v-175 to Asn-1 93, Ser-21 0 to Thr-21 7, 
Lys -242 10 Giu-251 . G!u-267 to Lys-273, L8U-287 to Lys-293, S-3r -311 to Glu-318. PfO-335 to Lvs-354, Asri-370 to Giu- 
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! 4 1 hPfv EE 1 11 4 4 4 05 18 fi C fil p AR 1 P J<r L 

fcCLOG t S f 4cl0tMe1 1 I f1 

L 4 4 I n 1 4 051 3 V ?iCf Ti- I 

L0 43 302/ ItAj HO 4 L6 Pc41tA39LG OG L tFh 

10 01V9ti IC ?109? 01^641 4 ORI II 

Hth H IH IL 1H'S1HnG!T11 HtlH 1H1h 

}\ 1141 01 [4110 106 !94 1l II 1[ { 

L L 1 L 1h HIblH 111H 1 11 I 

10 6 1 01 1 }\ 1 j 4? 1 91 0 64 Q q 1 f Aq n 5 t 

A t Tp L 111t 1 1 h t 1 Ag t 1 i t t 1 HFAE 1 

q 4 141 6 6 f h 1 t f AU 9 f 0 1 V i 19 1 i H 55 1 90 

2 02 filA1 4H1D 136 44 0 6L91C R« APfi11 

4 44L4 Le t HG^J L04J 3 6 t / LO 0 1 ? 

2 ni 1 LC 4 2 LO ^4 2 H 128t ri 4 L 58 T 0 1 P L 

bO b 1 36G HO 1 46 HO ! 1 1 H 642 1 H 3 i HO 9 L !0 1 h 1 HO 1 I H 
hO 1 4ih4 h 31H11H64 1 1 1H411L41 R 1 

LO 4 1 Obfa L 11 1 HG144 1 H 1 H 1 h 6 L 4 1 J 

5 2 1 4o 5 4 1 L I 14 L 24 1 R 9 t t 1 

Al to 9 H 1^ vjly 5 P o 1 Ot p 1 H V t' 4 4o o ^ t 

29. AR0S9: 2, AR061 : 2 LQ751 : 11 . L0747: 7. H0009: 5. L0559: 5. L0731 : 5. S0046: 4. L0663: 4. H0392: 3. H0Q24: i 
H 3 h 1 3 LObOO LOoe 3 LO 08 3 049 L 9 10 / 3 8 3 10/ 9 S 3o 00 
H0208; 2. H0486: 2. H0012: 2. H0620; 2, H 
LO 19 2 66 2 S 2 0 h 1 1 S 



0 4 4 9 6 9 AP 61 A P 3 H 5 1 LO R 2 H o 1 L 644 1 6 L 4 1 LC6 2 1 LO 94 
L /1L0 4 1 dL/9! h EKD 2 OJG 24 4/ 6 1 & A 1 1to o Id AR 9 ! ARO 1 > 

1iAp L51LC9A9t 11L80 L A f 4 t 1^5 L L4 1/ 

1 t I L HO t HOb / 2 1 t A J b 2 4 LJ H 
tA L1L8tTt HO 21 4H49 16 T411 

H 1 ! H OL ! LG I L 0 1 0 L 1 H bG J 1 LJ6 2 1 0 G L 4 1 

9 1 LO « -j H 6 3 1 10 2 049 1 61 1084 A 1 t A f 

Aso-98 to Ser- 1 1 9. Asd- 1 42 to Giu-1 55. G\y-2 \ 5 to i!8-226. Ser-237 to Ser-2Ji1 . Leu-255 To Ara-260. His-263 to Asn-270. 
Lvs-287 to Thr-295. 38 HTLDT05 122727 48 625 ■ 2585 661 Trp-3 to Thr-14. AR089: 1 1 , AR061 : 7 A!a-21 to Arg -3Q. 

^ LG 9 IGi 6bto PO 4 nd 0 9 OSto'^ly 08 1 5 1 l'^ 14 T 1 A L 2o 

Q 49"=; ?10'5lvSrTH 14 

2tT R R0 1l1tA6l L L H IH L Lt 

109 W C 16 51 1082109? 51 16 I 101 1110411 5 

h 4 01 1 H0411 hons 1 HO'^S 1 H 1 1 h & 1 H 1 1 o 

41-* 1 to 4 1 to 6 1 OBO II 4 1 103 1 S09 [ 07 0 1 I 054 f104 1 03 flO^ 1 
H0576: 1 , S0028: 1 . L0747: 1 . L0750: 1 . L0755: 1 , L0581 : 1 . S0242: 1 and S0 1 96: 1 . 529764 473 56 - 451 1 086 Giv-9 to 

0 ^ q 4'? \ p o e 4 p o I ^ 3 L yj 8 to Asn 9 4 H 1 H M 1 9 98 50 1 6 

R A H L LO 3 8 HO 10 A 1 1 h 

1 I 0659 2 L075 ^ 1 

I hRH 1 E 32HC11Hai L RH141H 1 

L Ot 9H4 10 4tT44H06 2lHG4lA46tT!4bH4l1h&4 

1 t 1 I 5 0 OoO 

H !ia tC H 1JL9190 44 01 14tPI44HU! 

1 1 9 \hO 1 L t 1 J 

6 2 0 to 1 I I 4 10/ A g 1 t 1 HOf M)& G 
H R 1 h 6 16 t H 1 4 HO 94 1 076 Tp 184 89 0 61 L 80 1 L ^> 0 1 T p ^ 

LOS 2 1 66 L/ 23 t Tv -5 9 LO C3 1 L0b61 1 A p 08 1 Gly 5 LJ80 L 6 9 1 LO cs 1 6 fe 
L o 1 n S 1 344 3 4 3 1 lOoP 4 K\A 15 1 2 0 1 3 o Giy b t Tl 5 AR 83 1 
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AP%1 1 0^25 1^" r ^0 Ln-- - mSS 2 Giu 65 to AL "I HCC1- 2 2 Lur^b Z ^ )7"7 z LOf?Ul 2 

Hjbb6 ! Stj4n 1 H03Gd 1 COobG H0b60 I H060/ 1 HGoS6 I HOJO^ 1 hJbi! HO<.eb 1 Ht.bJ 

1 . H01 00: 1 . T0042: 1 , L0764: 1 . 10756; 1 . L0653: 1 , S0052: 1 . H0144: 1 . H0701 : 1 , L0777: 1 . S01 82: "l . H0542: 1 and 
H0543: 1 , 9099 ; 9 476 3-1 151 1 089 Ara- 1 6 to Leu-23. Glu-70 to Lys-76. Lvs-96 to Gln-1 02, Leu-1 1 9 to Arg-1 24, A!a-1 41 
to'-L 4P i eii 15qtoi:=L 6^ ^9'=-^J Gl '^''O k C- \ i"^ MVVb> f '^'^ ='■'6=^6? 431 "fir / -jOpo 

AF 101 0 Ho'"<;0 landHn^- J 14 HWLF&» 0 _2<". 3 2 t C L/c e A=U°& A Oo1 A h^h Jy 

57 [",-06 4 [Ce-fi 4 '''■jfi^tj -r "^4 IlK'-i^ 4 O'^- 3 ''^ - 9 t - -J" i""' 4 " ^ "i'S51 3 A"! ' ^ fhi I ? 

SUC''-^ IC5'=3 ? 4i PB"! oSp ?7G n7''- [0657 2 Sp 29- to ".0" ^ "i1-^4 ? M0-.-<5 A f U, t. I ^ J 

A M"' ■'I 1 I 0'5'=6 1 'M4'=>'~tj -46'' S0114 1 04-^0 o 4^7 1 > A 0 48" ^O-T? 1 141'-' In '=r7 

ir Tv 5<5" H06G2 1 Sy^^G 1 ^/^ 603 > Hi. 6 1 -^OS^b 50^4^ Pk o2i. to C f 025 50^4^ 1 Sui:2 1 ^/o Co 
toTrp-677, H0351: 1. H0411: 1. Glu-?00to Giu-7i4. H0431: 1, H0587: 1, H0486: 1: H0035: 1. S0010: 1. H0318: 1, 
HOO'SZ 1 hOns*^ r-'^5«'« 1 H004C 1 ~OJlU 1 1 SU-'I? 1 )n-^ I 0 -^^^ 'CM H02G4 1 H04<1" 

1 . S0294: 1 . HQ509: 1 . H0641 : 1 , H0647: 1 . S0144: 1 , S0208: 1 . L0637: 1 , L0761 : 1 . L0646: 1 , L0755: 1 . L0771 : 1 . L0768: 

Li^^Oo 1 LurS) 1 ^)7-'4 1060- 1 LOoO-? 1 1 LOoB^ 1 h )7M 1 Hn54- 1 HiTSl 1 1 HG'=;39 

Si f 1 Hi It. 4o ! O'c;0 I ^0 ^ Lt bt 1 c0t31 1 Ht6D6 1 HjM^ I d i 1 

"in i.nb 4-"' ^ ^ 1 not AF(j44 1( Gi> A.iriti~^ t 6C Ao'i'Ct-iH "6 45 hDP"~iS16 10-57^" '^^j -CI 1C7 668 
„8U >i9 0 , 4j '.■^lc-' G Ah.&9 J Cei b Mo ^>er 133 H0e.i21 lanclLO'Lcs Thi /^to„eu<s_ - 0 91 0 "SC ^8 
909833 478 188-460 1091 Asp-40 to Leu-46. Phe-5Q to Arg-61. Pro-76 to Asp-83. 46 HDQDV69 937850 56 2-829 569 
AR089: 46. AR061 : 33 H0521 : 4. HOOoi : 2. L0803: 2. L0748: 2. L0740: 2. L0756: 2. L0752: 2. L0755: 2. H0590: 1 . H001 4: 

S'-^250 1 i 077? 1 076^i ' I 0804 1 \ IS'^P S0406 1 I (-754 1 07-'a [ Q-'^l 1 a d O^^^f^ ' 94^70? 47^ 
551 .o3 ^^^2 ^ s *o Thr ^ An 34 o Pro 4 /.^7 HE63K63 1153o79 3 ^C"^ o7G G 2 to As:; A^CC^ 2 A°G:Ci 
Ssr 71 0 ^In "8 1>- Af 18= H"i5 --r 1ir to ^s- I'' ^7 AH06 14 u ! Mo 1 16 i inrgo 2 inoi 
~^ 71 o"cc 31 .^"9_ - G:2 1 An 193*0 Leu 203 HOC ^ 1 - 2 . r \^ ^ SCm2C _..s"G 

Ah-'-^^to ^ 10653 1 10-^43 1 1, 2^8 to I «u -^^S 10756 ^"^nJluF^O 1 '^r Oo -lO 5B6 11 =^1 ^ 093 -^r 

2tr C Jy I ^1 tOH. ^10 S-i yt,to Zor lOo Thr 11 J oAsp 12j Ag 2+to^8U 141 Aig 4o to Thr 5b Ab I60 
k\ u U I i(ij|y/i MJ 5 4"'= 4f-i irQ4 Aso ?tc A<;n r 4P R14 Q47?f^'= 1^ i7T^ 57 Ala 

to Giy -18. AR061:3, AR089:2 14q32.3 L0792: 2, H0012: 1. H0100: 1. L0663: 1. L0656: 1 and L0780: 1. 49 HPFER82 
1152249.59 460-125 672 Pro-1 to Tyr-7, ArOS9; 5. AR061 : 3 Glu-14 to Ser-21 , L0751 ; 12, 1.0731: 8. Pro-23 to His-31. 
H0521 : 7. L0747: 7. Pro -33 to Gly-SS. Thr-82 to Arg-87. H0494: 4. L0662: 4. Val -91 to Gly-96. L0759: 4. LQ776: 3. L0559: 
3. L0783: 3. L0665: 3. H0658: 3. H0436: 3. H0446: 2. S6024: 2, H04ri : 2. H0333: 2. H0156: 2. H}052: 2. H0327: 2. 
HQ545: 2. H0172: 2. H005Q: 2. H0620: 2. H0515: 2. H0644: 2. H0413: 2. H0529: 2. L077): 2. LQ769: 2. L0772: 2. L0333: 
2 So-iofl ^ HjbSl 2 LG'42 ^ LuM4 2 ^0 .4 2 LO'40 ^ <-BP Lt/ ^ „J 'L. 2 <ER„ LO 'bo LG48b ^ 5R-> 
SU242 ^ H0624 1 3B HO "^U 1 hn"'1 -C==-Hn2a5 1 Hi 234 1 3R Sni'^4 1 Hi 254 1 TR H06o2 1 
cO^lb 1 BR GJ42G bo^faO 1 &R hj& ... HoLdO 1 BR S0046 St 1 .32 1 <-BR Hjb19 S0,^22 1 BR 
^.-3-7- ^^j^^Q <DR--NUC0« 1 H010 1<BR-H0250 1 HJ0G9 --B'=-hOG35 1 L0J21 1 <3^> hJ-^ilP 
H00S5: 1.<BP.> H0544: i. H0046: 1.<BR> H0024: 1. H00i4: 1.<BR> L0163: 1. TOOiO: 1.<BR> H0594: 1. H0284: i.<BR> 
H0673: 1 . S0364: 1.<3R> H0135: 1. H0038: 1.<BR> H0379: 1. H0259: 1,<SR> H0059: 1. T0004: 1.<BP,> L0351: 1. 
^-.o3<^ ' P063o ' COM-i St42b 1 L0639 1 _.063/ L0^o1 I L0tj46 1 ^06*4 ' 1 U 60 1 L08<.cs 

j 077c 1 "iT^c^ [Qfjcio 1 ioP^5 1 038^ ir-iP^ 1 ! '"fp^ 1 "ifiiM 1 1 "160^ sr".5? 1 H"' 4i 1 I 0547 ' 
LOMI 1 ^0 43 Lo 40 1 LO/oj 1 HGjdb 1 ^•^^t^ ^J-l^ C.„/& ! l-04^j HfW..2 1 anJ Hjob^ ! 
Q0:38'-'= 48'^ "3- 1146 U9^ Pn. 0"^ to !C3 I?''' '^'^ C= O'-^fiPi^ 407 6"''< '"^ ^ 1 1 t j Mo 1 ~ ''f<089 43 

ASjbl '-^jLoGm^t, hjy^^ 2 HOCOJ 1 Gin 1 to Gin 3i HJfUO LO 13 1 Leo ^/IcA:. o2 HG_j^ 1 

n-646 1 Aty 41 to [ v. 146 I r653 1 \ 16e'= 1 ;.005'" indfi065«5 1 9 ?P?''4B3^5 467 OO6 A f 1 1 to P o 1 7 
Glu-43 to Gln-50. Gin-74 to G!n-85. 51 HADFK69 1091937 61 201 - 782 674 Giu-1 to Glv-G, AR089: 4, AR061 : 1 . Giu-50 
oi qt; -,794 3 [0803 3 T /t 6? o I <ri e'' [0809 3 sr?-?? -> Glu r)5 t<. I 11"^ I 0-'4-' ? 075'- Se- ^?-tc 
VaM32. L0752: 2. L0758: 2. Aia-141 to Va;--46. H0171: 1. L0002: 1. Thr-154 to Leu-159, S0420: 1. S6026: 1. L8U-170 to 
She 1""" fHK"7 1 -lO'^'l 1. B^tj n 94 lO^'^'^l 1 "'"lOri H0r'<'5 i -,4-^ [ -,-7.^ -j i e6'=9 1 10-^67 1 
L0790: 1. L0666: 1. L0744: 1. L0754: 1. L077S: 1. L0777; 1. ancj L0757: 1, 912850 48^ 1 -573 1097 52 HDPrv'1062 
]„^j29b2 1 44/ c 5 Oly 3i to P!0 AR089 Fro i05 o Se ! b s-OOGc 2 anJ Hjb2^ Ary 2ntoser1^'oe 
42 to " f 912722 4o^ 1 5b2 O^^ Ab 1- t^ G!y 20 G > 34 M Pei 44 Hi. 12o Ei " i ^4 HCPIV ~iR5 122b2o2 
b3 / 1 J b/o e L bo tc Aa ^ pR0&9 t A^Obl 2 91 toe n Do L0^9 „J be d e j IG0 to Glu 1 !b 
L0"54 o ..)70« o r- 2oti»„r 3^ "0126 6 L0439 6 Ly. 4'^ tr Ly 1-^ Si "^6 ) 5 L )7"'C 5 Lvo 1"0 Ei St t I^p 
S0027: 5. L0731: 5. Ser- iS3 to Glv-190. H0556: 4. H0341:4. H0641; 4. L0747: 4. 10750:4. L0596: 4. LObSS: 4. H0650: 3. 
h0o3"' 3 PJOI-^ 3 Hn644 \< ' 5 ;0 3 I Of )9 ' U'* C |0-' ^ --7^-0 ^, , H0624 2 HO 71 

2 S0134 ^ HOobb 2 30^,5 1 / s ^ IG i5l ^ H.i«^ > fHK / ^ r ^, o j , ^ HOb^iO 2 

Sno*^ 2 TOOIO 2 H0594 t 'R-^ [-iOi «0 2 1i ^0 - HO? ,4 2 T )0i? " i^-^ ' 1 I 2 0''74 2 L0527 2 
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2 05^- 2 LOof?b 2 CP LUB?'^) 2 I BF-^H04'^S 2 HU^ZI ^-CP HOs^R 2 CjOZ^ " --CP LO-4'? 

2. L0756: 2,<BR> L0753: 2. L0601 : 2,<BR> L0603: 2. H0265: 1 .<BR> S01 14; 1 . S01 1 5: 1 ,<BR> S021 2: 1 . H0402: 

B^^'-r4 R 1 CU«J 1 '"R H0:;4n 1 H04R" - ^C^>"^004^ 1 SU22- 1 --CP HCC-n 1 H04RC 1 C'^-.TOIO- 
;, H0427: 1.<BR> H0035: 1, S001Q: 1.<BR> L0563: 1, H0263: :.<BR> H0597: 1. H0545: 1,<BR> H0150: 1. H0009: 
B"'-! 0^?Z 1 fUJC-j"! 1'^f^ '•i4"'1 1 ii0i24 1 '^fUCDPM 1 Mnh04 1 "P i< 010 1 H0031 1 B"'->IC^'=5 
hni24 KBR '"■^:ot^ h'i5'^! KBR Hu^'^'' 1 HtMB^ 1 . BF Hfi_fio HOt^^" 1 ^■^^0'' h'iU22 1 '"■^ Or 
^ ^ U613 1 -c. 4" Ml ""U 1 IU6./ 1 [3646 1 I C"'e4 1 lO'^/l 1 I CCfi'^ - h 68 1 i U'^BI 1 OBU'^ 

1, H065S: 1. H0670: 1, H0572: 1. H0539: 1. H0518: 1, H0436: 1. S3014: 1, L0740: 1. L0751: 1. L0777: 1. ■.0780: 1. 
Ln7"2 1 -'i''^^ HO'-'-i 1 Hn/.i^ 1 H^Mo ! Lu'^C- -^i^^o? 1 h'i13fc SiM-2 1 C01&! 1 HrC12 1 -no 
M03'5? 1 91 •583'' 481-3 l-^*; ''I 9 1099 i:>lu - If ^ t 56 1 yr u'^ tc A a "'P h 91 to ' n 98 lul^CoHlu 15 Gin 128 
to Asp-134. Lys-143 to Lys-148. Lvs-170 to Ss!■■^7S. Ser -183 to Gly-igO. 54 HDPUY72 1228285 64 2 ■ 595 677 Ara -I to 
f^ro 2 A". 89 / A'061 3 ^='0 1 8 to _.v'S-2£ LO/4/ \/,LQ^32 1 6. Arg 28 'G Cv'3-3& HOJo V .VI \? I tc 

C^3« ^0 LC74U 9 ProS4»oSe'95 L0754 8 L0593 7 HOO'^ 6,10659 6 '-i:5''' ■-: SC-^"^ - -r-S 5 
S0 126: 5. S3014: 5, L0755: 6. S0007: 4. S0003: 4. H0622: 4, H0673: 4. L0766: 4. L0803: 4, LQ775: 4, LG656: 4, S0044: 4. 
LU 4=. 4 ^J7'^« 4 L0=iciq 4 H054^ 4 ^0''5R H0'^7-i hJl7=! 3 HnC24 HuOSI - H09bP "oZ 4 - h-J^-1 
3 I- U4 I ■> hP \m I ' I V 3 V.BR., Lj 6-^ 3 = E;P> LObtj o i 1 ' i < b ^ M [ ' <> ^ BR 

LO-'-^' 3 Hbl J ^ H SOo^rj 2 Ho'^O'" 2 "R ^o^oO £ Hul9y 2 ^. B", hoRuo ^ HO^ 1 2 jOU 
H0052: 2.<BR> H0263: 2. H0046: 2.<BR> L0163: 2. S0051 ; 2,<BR> T0010: 2, LC'483: 2,<BR> H0031 : 2. H0032: 2.<BR> 
S0035: 2. H0591: 2,<3R> HQ534: 2, T0067: 2,<BR> H0264: 2. H0433: 2,<SR> T0Q41 : 2. SOI 44: 2.<3R> SOI 42: 2, 
L0770: 2.<BR> L0769: 2, L0771 : 2,<3R> L0774: 2. LOSJiS: 2,<BR> L0776: 2, L0664: 2.<BR> L0565: 2. H0670: 2.<BR> 
H057r ? S015? 2<-(R>vS0404 ? ^>00?8 -5 ^BH-. I 0'744 ! 0745 ? 3756 ? [0588 ?,<Hf%l059' ? .0595 

2. <BR> S001 1 : 2. H0542: 2.<BR> L0697: 2. H01 71 : 1 .<BR> H0265: 1 . S6024: 1 .<BR> S01 14:1. H0657: 1 .<BR> H0656: 
' \ 03^1-] 1 <BR> ->0?8'^ ^ \m>4 1 Bf{ IC ' I ^ < ^ 6bl 1058 ! < HP - n lO ,C>/6 

^BRvSrCbO 1 Su^'Ob 1 .=P Hi I 2 1 n , L 1 1 / 1 BP h ' Hu'^ P 1 DP > U16 

, S0220, 1,<.Bfl> } 0431. , \ .XA.. 1. .LP. fHJ2.98. 1, rk-.o . I. o.., H .33.,. 1, \ j3.A. .,,Bf{, i IOla?. P ..j4K. 
1,<BR>T0039: 1, H0635: 1.<3R> HCQ36: 1, H0590: 1,<BR>S0346: 1. S0049: 1,<BR> H0544: 1, H0041: 1,<BR> H0050: 
1. MODI 4: 1,<BR> H0355: 1, H0510: 1, HO-375: 1, H0594: 1.<BR> M0687: 1, H0563: 1,<BR> H0644: 1. L.0055: 1 ,<8R> 
H0383: 1, H0169: i.^.BR.v H0064: 1, H0708: 1,<BR> H0068: 1, H0598: 1,<BR> H0135: 1. H003S: 1,<3R.-> H0616: 1, 
H0413: 1,<BR> H0056: 1 , SO1 12: 1,<BR> L0564: 1, H0280: 1,<BR> H0494: 1. H0625: 1,<BR> PI0551: 1, S0344; 1,<BR> 
H0538: 1, L0753: 1.<3R> L0761: 1, L0772: !,<BR> L0646: 1, L0800: 1.<BR> L0773: 1 , L05S2: 1,<BR> L0794: 1. L065Q: 
1,<BR> L0651: 1, L0S06: 1.<BR> L0654: L0628: 1,<BR> L0663: 1. H0144: 1,<BR>S0374: 1, ;H0520: 1,<BR> H0582: 
1, H0659: 1,<BR> H0660: 1, H0648: 1,<BR> S032S: 1, S0330: !,<BR> H0539: 1. S038Q: 1,<BR> H051S: 1, SOI 46: 1, 
S0432: 1, S0390: 1, S0027: 1, L0750: 1, L0752: 1, L0757: 1, S0031: 1, H0445: 1, L0684: 1, L0592: 1, L0485: 1, L0608: 1, 
L0594: 1 . S00;?6: 1 „ Hn423: 1 . H0422: 1 , 800^2: 1 and L0698: 1 . 996153 487 1 127-207 1 1 00 Pro-1 to Pro -7, Pro -1 3 to 
Lys-20, Arg-23 to Cys-33, Va!-56 to Leu-62, Pi-o-79 to Ser-9G, Thr-169 to Qiy-175 Thr-186 to Asn-192, Asp-200 to Pro- 
207, Ly.s-248 to VaP253. Lys-285 to Glv-292rri. Lsu -294 to Cys-305. 55 HDTJF87 11 54640 65 24-497 S78 Lqu-A to Thr- 
25. AR089:22, AR061 : 3 Thr-52 to QiivS?, H0486: 2, H063J;: 1,Giy-111 toSer-l iS. H0052: 1, H0634: 1, Pro-1 49 to Lys- 
158. L0748: 1 and H0444: 1. 907527 488 14-412 11 01 Leu-4 to Thr-25. Thr-52 to Gin-57, Ssf -95 to G!y-103. Thr-114 to 
Asn-120, 56 HE8TB94 1178794 66 470-1087 679 Gin-6 to Asp-13, AR089: 2, AR061 : 1 Thr-58 to Leu-80, L0747: 10. 
H0266:6 Arg~130 to Thr~135. H0623: 6, L0740: 5, Pro-i89 to Ser-201 . S0045: 3, H0050: 3, H0551 : L0777: 3, L0757: 3, 
L0759: 3, 10588: 3, H0056: 2. L0404; 2. LC745: 2, L07S0: 2, L0589: 2, H0624: 1 . HOI 70: 1 . S036G: 1 . H0329: 1 , H0645: 1 , 
H0437: 1, H0601 : 1, H0486: 1. H0013; 1, HOI 23: 1, L0471: 1, H0328; 1, H0622: 1, H0591: 1. H0433: 1, H0413: 1, H0100: 

1, S02i0: 1, L0769: 1, L0659: 1, LQ7S8: 1,30126:1,30044: 1, S0146: 1, H0555: 1, S0037; 1, 30027: :, L0748: 1, L0439: 
1 and L.0455: 1 . 935935 489 430 - 1 1 04 1 1 02 Cys-1 4 to [..ys-31 , Thi-S7 to [..eiJ-39, Arg-1 49 to Thr-1 54, Pro-208 to Ser- 
220. 57 HE8UB55 12281 13 67 171-740 680 Giu-37 to Thr-42, AR061: 2, AR089: 2 Leu-127 to GliJ-132, LQ766: 3, H0556: 

2, Ser-r75 to Cyr.-iS3. H0652: 2. S0420: 2, H0013: 2, H0457: 2, H0622: 2, 1..0659: 2, H0520: 2. SOI 52: 2, 80136: 2, 
H0521:2. L0731:2, H0624: 1, 30376: 1, S0132: 1. H0619: 1, L0021: 1, H0581: 1, H0251 : 1. H0105: 1, H0373: 1. S0003: 
1. H0328: 1J-i0615: 1. H05.53: 1, H0644: 1, H062S: 1. S0036: 1, H0551: 1. H0264: 1, H0623: 1, H0494: 1. S0144: 1, 
HQ529: 1 , L0783: 1 , HOI 44: 1 , S01 25: 1 , H0435; 1 , S0328: 1 . S033Q: 1 , H0539: 1 , H0579: 1 , S0454: 1 , 30^04: 1 , L0745: 
P S0260: 1, H0445: P H0595: 1, S0026: P H0423: 1. H0422: 1 and H0506: 1. 912932 490 ; 64-688 1103 Giu-37 to Thr- 
42. 58 HE3GA65 1178633 68 309 -877 681 Ly3-35 to Vai-45 AR089: 1, AR061: 0 Ser- 133 to Aia-138, 107^8: 5. H0559: 

3, Asp- 162 to Asp- 174 H0009: 3, H0318: 2, Gin-1 79 to Cys-186, H0581: 2, H0052: 2, Arg-214 to Pro-223, H0136:2, 
HQ49^: 2, L0770: 2, L0766: 2. L0808: 2. L07S9; 2. L0439: 2, L0751 : 2, LQ755: 2, L0758: 2, L0604: 2. H0352: 2, SOO^O: 1 . 
H0583: 1, H0671: P H0661: 1, H0402: 1, 30360:1.30007: P H0645: 1, H0351: 1, H0392: p H0587: 1, 30005: 1, H0156: 
1 , L0021 : 1 , H0545: 1 . H001 2: 1 , H0024: 1 , L01 83: 1 , T001 0: 1 , H0271 : 1 , HQ1 88: 1 , 3031 4: 1 . HQ252: 1 , H06^4: 1 , 
H031 6:1, H0090: 1 , H055 ; : 1 , T0042; 1 , H0625: 1 . S0450: 1 , 30426: 1 , L0769: 1 , L0637: 1 , L076 ; : 1 , L0667: ; , L0764: 1 , 
L0771: 1, L0768: 1, L0774: 1, L0775: 1. L0806: 1, L0653; 1, L0776: 1. L0783: 1, L0.545: 1, L0666: 1, 30^28: 1, S0053: 1. 
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S021 6: 1 , H051 9: 1 , H0682: 1 , H0683: -; , H065S: 1 , S0378: 1 , H051 S: 1 . H0696: 1 , HQ478: 1 , S0Q28: 1 . L0747: 1 , L0749; 
1, L0750: 1, L0757: 1. L0759: ;, SQ031: 1 and HC423: 1. 912815 491 412-1035 1104 Ser-99 to Ala-104, Asp-128 to Asp- 
140, Th: -158 to G!y-163. G!y-195 to Tyf-201, 59 HEGBBG59 1197907 63 398 - 1078 682 Tyr-1 to Aj;p-1 1 , AR061 : 2. 
AR.089: 2 Asp-64 to His-73, L0731 : 5„ L0439: 4, Ala-90 to Gly-100, H0662: 2, H0369: 2., lle-133 to Asn-138, L0105: 2, 
H0522: 2, Vai-195 to His-213, L0794: 2. L0803: 2. L0804; 2, L0775: 2, L0809: 2., H0547: 2. L.0754: 2. L0758: 2, L0485: 2, 
HG484: 1, S0360: 1, HG55C: 1, H0441: 1, H0392: 1, H0031: 1, H0644: 1, L0369: 1, L0662: 1, LG768: 1, L0790: 1, L0663: 
1 . L0664: 1 , SOI 26: 1 . H0555: 1 , i..0755: 1 , LQ589: 1 , L0592: 1 , L0599: 1 and H0505: 1 , 91 2601 492 265 - 545 1 1 05 Tyr-1 
to Asp-1 1 , Asp-64 to His-73, Aia-90 to 118-96. 60 HELHC48 956003 70 81 6 - 403 683 ile-S to Thr-1 1 , AR061 : 2, AR089: 1 
Af=n-31 to i..vs-40, L0439: 22, L0770: 11, Af>;-;-44 to V8J-53, L0749: 11. S0003: 9, L0766: 8, 1.0754: 8, H0013: 7, L0655: 7, 
L0752: 7, L0731 : 7, L0771 : 6, L0775: 6, H0521 : 6, S0356: 5, H0591: 5, L043S: 5, H0641 : 4, L0776: 4, L0666: 4, L0663: 4, 
H0.547: 4, H0519: 4. L04S5: 4, HQ.556: 3, S0350; 3, S0045: 3. S0422: 3, 10598: 3. H0529: 3. L0559: 3, H0659: 3, L0755: 
3. L0759: 3. L0595: 3, S0342; 2. S0212: 2, L0005: 2, S0358: 2. S0376: 2. SQ222: 2, H0574: 2. H0575; 2. H0581 : 2, 
H0046: 2, H0615: 2, H0428: 2. H0032: 2, H0316: 2, H0038: 2, L0769: 2, L0772: 2, L0649: 2.. L0653: 2, L0518: 2, L0644: 2, 
H0144: 2,<BR> H0520: 2, S0126: 2,<BR> H0690: 2, S0152: 2,<BR> L0748: 2, L078Q: 2.<BR> LQ758: 2, S0250: 2,<BR> 
L06Q4: 2. L0601 : 2,<BR> H0542: 2. H0422: 2,<BR> S0424: 2, H0624: 1.<:BR> H01 70: 1, T0049; 1 ,<BR> S0134: 1 , 
HQ650: 1,<BR> H0661: 1. H0633: 1,<BR> S0418: 1. S0354: 1,<BR> H0637: 1 . H0580: 1,<BR> S0132: 1. H0645: 1,<BR> 
H0393: 1, L0717: 1,<3R> H0437: 1, H0549: 1,<:BR> H044i: i, H0431: 1,<BR> H0497: 1, H0486: 1,<BR> T0039: 1, 
HOI 56: 1,<8R> T0082: 1. HuSSO: 1,<BR> S0010; 1. H05C5: i,<BR> H0596: 1. L0U40: 1.<BR> HU544: 1, H0545: 1,<3R> 
L0157: 1. H0050: 1,<BR> L0471: 1, H0024: 1.<BR> H0375: 1, H0687: 1, H0290: 1, H0039: 1,<BR> H0213: 1, H0644: 
1.<BR> H0628: 1, LQ055: 1,<BR> H0674: 1. H0090: 1<BR> H0634: 1. H0551: 1,<BR> H0264: 1, H0413: 1,<BR> H0494: 
1, H0560: 1.<BR> H0625: 1, S0448: 1.<BR> H0130: 1, H0633: 1,<BR> S0142: 1, S0002: 1,<BR> UNKVVN: 1, L036S: 

1, <BR> L0640: 1, L0763: 1.<BR> L.0645: 1. L0764; 1,<8R> L.0773; 1, 1..0768: 1,<BR> L0803: 1, 1.0774: 1 ,<BR> 1.0526: 1. 
L0809: 1,<BR> L0647: 1, H0701: 1,<BR> S0374; 1, S0310: 1,<:BR.> L0352: 1, H0682: 1,<BR.> H0660: 1, H0666: 1.<BR> 
H0640: 1, S0328: 1,<BR> H0539: 1, S0380; 1,<8R> H0522: 1, S0146: 1,<.-8R> S0404: 1. S3014: 1,.<BR> S0206: 1, 
L0740: 1.<BR> L0751: 1, L0750: 1, L0756: 1, L0777: 1,L0599: 1, L0608: 1, L0366: 1,30011:1, H0653: 1, S0192: 1, 
S0194: 1, H0543: 1 atid S0452: 61 HEOQH90 1212646 71 3-680 684 Arg-14 to Cys-25, AR089: 4. AR061 : 2 Ala-90 io 
Ai-g-96, H0457: 11, H0052: 3. lie-i 15 to A3p-122, H0580: 2, H0529: 2. Lys-l47 to S8r-152, L0655: 2, L074S: 2, Ala-202 to 
Gln-208. L0439: 2, I..0779: 2, Asp-21 1 to Ser-221. H0261: 1, H0486: 1, L0021: 1. H0575: 1, T0071: 1. H0194: 1, 1.0579: 1, 
H0087: 1 , H0264: 1 , T004 1:1. HC695: 1 . L0766: 1 , L0803: 1 , L0775: 1 , L0758: 1 and H0422: 1 . 907532 4s33 1 - 666 1 1 06 
Arg-1 0 io Cys-21 . 52 HFKHAI 8 1 1 52:?42 72 1 - 690 685 Gly-7 to Pro-1 3, AR089: 4,AR06i : 4 C!ys-1 9 to Gly-25, H0666: 
12, S0358: 10, Phs-51 to Ly3-61, H0620: 10, L0750: 8, Aia-88 to Phe-93, L0747: 7. L0731 : 7, Leu-ISO to Ssr-135, H0135: 
5, L0659: 5, Aia-221 to Cys-228. LD740: 5, L0757: 6, S0360: 4. H0123: 4,<BR> S0022: 4. L0666: 4,<BR> L0655: 4, 
S0028: 4.<BR> L0748: 4. L0777; 4,<BR> L05S8: 4, H0255: 3,<BR> S0420: 3, H0208: 3,<BR> H0046: 3, H0024: 3,<BR> 
H0284: 3, H0100: 3,<BR> L0650: 3, L0375: 3,<BR> L0382: 3, H0651: 3,<BR> L0755: 3, H0362: 3.<BR> S0278: 2, 
H0532: 2,<BR> H0333: 2, H0253: 2.<BR> H0544: 2, H0.545: 2,<BR> H0081: 2. H0012: 2,<3R> H0256: 2. H0286: 2,<BR> 
H0252: 2. H0428: 2,<BR> H0628: 2. H0551: 2,<BR> S0210: 2. L0763: 2,<BR> L0770: 2, L0774: 2,<BR> L0518: 2, L0809: 

2. <BR> H0547: 2, H0682: 2.<3R> H0670: 2, S0037: 2.<BR> S0027: 2, L0751 : 2,<BR> L0752: 2, L075S: 2.<BR> L0601 : 
2, H0668: 2. S0194: 2, H0170: 1.<BR> H0656: 1, H0686: 1,<BR> S0040: 1, H0295: 1,<BR> H0341: 1, H063S: 1,<BR> 
S0418: 1, S0376: 1.<BR> S0444: 1, H0580: 1.<BR> H0329: 1, S0468: 1.<BR> S0045: 1, S0046: 1,<SR> S0132: 1. 
H0519: 1,<BR> H0645: 1, L0717: 1,<BR> H0549: 1, H0550: 1.<BR> H0586: 1, H0587: 1,<BR> L0G21: 1, H0575: 1,<BR> 
H05S1: 1, H0052: 1.<BR> H0309: 1, H0546: 1,<BR> H0457: 1, H0150: 1,<BR> H0041: 1. H0050: 1,<8R> L0163: 1, 
HQ051: 1,<BR> H0615: 1. H0688: 1,<BR> H0031: 1, HG634: 1.<BR.v H0087: 1, H0334: 1.<BR> H0633: 1, H0646: 1,<BR> 
L0772: 1. L.0643: 1.<BR> L0764: 1, L0652: 1,<8R> L0767: 1, 10775: 1,<BR> L0651: 1, L0806: 1. 1.0776: 1 . 1..06.56: 1 , 
L0783: 1. L0383: 1. L0543: 1, L07S9: 1, L0663: 1, H0533: 1. HC684: 1, H0653: 1, H0658: 1. H0660: 1, .H0708: 1, S0 152: 

1 . H0521 : 1 , H0627: 1 , L.061 1:1. L0439: 1 , L0745; 1 , L.0759: 1 , 1..0593: 1 , [..0361 : 1 , L0603: 1 , 80026: 1 , H0667: 1 and 
H0506: 1. 972414 494 1 - 684 1 107 G!y-5 to Pro-1 1, Cys- 17 to Giy-23, Phe-49 to Ly3-59, Ala-86 to Phe-SI, Leu-128 to 
S8r-134, A,<;n-209 to Asn-214, 63 HFKMAIO 964258 73 2 - 766 686 Aia-1 to Giv-10, AR089: 1, AR061: 0 17a25 1 14290, 
.AsD-25 to Arg-40, L0438: 3. HC620: 1, 138033. G:y-67 to Arg-72. HO1 11: 1, H0634: 1, 162100, Aia-1 40 to Phe-145, 
H0.551: 1, H0647: 1. 170.500, lie-1 65 to Thr-1 70. H0539: 1, S0152: 1. 170.500, Lys-179 to Pro-1 85, H0.521: i, H047S: 1. 
170500. Arg-203 to Ala-215. L0439: 1 , L0759: 1 and 180860. S0031 : 1. 264470 64 HHBFM91 10921 16 74 3 - 506 687 
Ala- 19 to Phe-24, AR0S9: 8, AR051: 1 Thr-45 to Val-SS, H0575: 2, 30031:2, ile-77 to Arg-83, 30134: 1, H0156: i, Ser- 
105 to Giy-111, H0373: 1, H0328: 1, Gln-128 to Aia-144. HQ135: 1 , S0428; 1 , Asp:1 53 to Giy-16i. H0682: 1. H0435: 1. 
H0518: 1, H0521: 1, L0779: 1 and L075S: i 912832 495 2-343 1108 65 HIBF63 912715 76 3 -419 688 Thr-3 to Arg-1 0, 
L0748: 2, H0052: 1, I6p13.3 141750. Lys-7i to Lys-80. H0194: 1, T0010: 1. 141800. Giu-107 to Afg-12Q, H065S: 1. 
S0380: 1 and 141800, Lvs-128 to Gly-133. L0366: 1, 141800, 141800, 141850, 141850, 141860, 141850, 141850, 
156850, 186580, 191092, 600140, 600273, 601313. 601785 66 HMGEi38 1 134410 76 190 ■■ 627 689 Qln-21 to A!a-28. 
AR061 : 4, AR089: 2 Tyr-50 io Phe-60. H0645: 1 , H0494; 1 , Tvr-78 io iie-84. 30142: 1 , H0593: 1 and H0436: 1 . 912580 
496 189 - 626 1 109 Gln-21 to Ala-28, Tyr -55 to Phe-60. Tyr -78 to Iie-84. 67 HMWJD68 1 154790 77 1 181 ■■ 3 590 Pro-7 to 
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I & , . -r1'^ .Ai- , . )/'-,^ > L0J96 ^ Pre 1'i3toAa-169, H0bb6 I SCI3'' 1 \^?:> - 

, r-^, r I 0,-- -^.^ 1 SOjO-t 1 tU.P:8 1 SOo'^r l S004«^ 1,S0278 1 Sn474 1 f '^H 

I v< ^ 1 ' 1 ^ ' 5' I D G^'M vXn' ^ b 1 !0803 1 _D8iM 1 L0383 I v^.-. 

SUl->? 1 IC->?'' 1 107^ 1 0''4--3 1 110.145 1 1i -9^ '-^-J I0?/"'1 1 91?6r'S4o, 14 TB'- 1 1 1 i Pr > ? fo ^ 
3i o2 '-r to Aon 1 to Thr 4b to LvS 1 . 0 L,. 2 'i to Arg 21« HOEPL-e to7cr''-<0 

""8 6 .38 691 Gil 1toA>|.?6 \ ■'u? 6 'Xfi''"? . 0126 -> fji'=43 ie->39 1 i^d.. H*-? 

Tj2&""4-° 0- t 11 b"" HP^t-A51 11( 2 •''^ 3 ^■'""'2A-ni o A<^n '^ft /-FJ°9 2 A==OM 1 /-ia "7"" o Giy 2 
to-' O^fi, -s ]hr 1 1 A n 10 h"- '^U 4 4 Gly 32 to ■ i I i 3-^3 r-j^S ''^ 1-^ G'^^ tc ii, 96 

Huu87. 2. Lo7t. ;: i:. rtrg-2u7 to Ser-214. LiJt>ij&: 2. L075&: 2. Sb024: 1. H0&5U: ;. huSisu: i. SL>d7'6: 1. hu5'^^9: i. S(jd2z: 
Mj'Si-t 1 i 10(18 1 1i 3 o W 54/ 1105^6 1 \L^45 1 Hei?3 1 H0j1- tHj01== 1 101" 1 1i "80 1 
6 0 -i, 9„ 1 9,2 I o.?-- 272 1 H0100 1,H0434 1 S0144 1,10800 1 _.~6b L' ~34 ' ....-'.4 
f b ^ M.&''2 ^ 3-"^^ 1 hC.i63! ,S0028 ' LC/49 1,LO/oO 1 „0/80 , L0/6fa l,L0769 I S0434 
lO-«2 ^CoPS 3 i'C4'"' 770 499 1 660 1112 At'' 4U to Aj,n 47 Alft 74 lo G y 89, Thr 100 to As>MC6 

olv Ov.. V o: t 8. X' , r3 A 1. to::>er2n ,v HShAV32 1180388 60 lb/ 62^ 693 =^'-e 49 tc ^vS 5a 
AP0S9: 4. AR061: 3 L0731: 7 LQ743: 6. LQ105: 5. H0046: .6. L0748: 5 H0551: 4. L0747: 4. L0777: 4. S040: 3. L00663: 3. 
S01j2 3 „D6b9 2 HOb-^ 2 ^04oJ 2 U ') 2 in^-ii^ 1 H.d3o I H0341 hj&f- 1 i lu t 1 Jfi^1 fKi 4 
1. S0214: 1. HQ515; 1. H052S: 1. H0551: 1. H0646: 1. L0640: 1. L0662: 1. L0774: 1. L07S3; 1. 10809: 1. L0666: 1, H0144: 
' LC3j2 1 to3C!2 I £303' ! LO/b^ I LG/556 I LO/t^ 1 ^O'bb ' LC'b9 1 H36o, a d 1 92 3 iSlJjjO 
117 •• 872 1 1 13 Phe-49 to Lvs-55. 71 HTPDE66 971281 81 245 ■ 478 694 AR051 : 6, ARQS9: 4 LQ777: 8, L0744: 7, H0039: 
6. L0754: 6. H0046: 4. L0751 : 4, H0617: 3, L0372: 3. L0743: 3. L0747: 3. L0750: 3, S0366: 2. S0132: 2. H0J;49: 2.<BR> 
1^:587 IC764 ?<3n> 3773 ? [0659 2,<K'1> I 038? ? 108091 2,<KF%I0519 ? M0f93 -> <.8f<> ! 075? ? 3596 
_^5=>L0595 2 2.'E".h02S1 ' Hn43^ 1 <3R- H0651 1 80358 1 <3Ri 304/+^ ' L07-'7 < cB=^, -G37G 

1. H0318: 1.<BR> h-10234: 1. H0597: 1,<8R> H0024: 1, H0622: 1.<BR> H0553; 1. HG212: 1,<BR> H0135: 1. H0087: 

1, <BR> H0059: 1. H0100: 1,s'.BR> H0538: 1. L0763: 1.<BR> L0772: 1, L0546: 1,<BR> L0645: 1. L0648: 1.<BR> L0364: 1, 
L0649: 1.<BR> L.0774: 1. L0806: 1 .<8R> L0776: 1, L0657: 1 .<BR> L0540: 1. 1.0542: 1.<BR> L0383: 1. L0529: 1,<BR> 
L0G64 1 _ObPC Hut c 1 Hi^'' 1 H^'M'^'' 1 H0fi70 ' S01>.2 1 a d HP 12 1 ^^2 HT=DV^- a'3-^P59 32 4Ju 

1 8 695 A"08? 0 Afin Of 0,9 c , ^4 3, 114ApMtoi!-2 >\\ l[ < > 16 < 133-^251 

7u3rg6 = o lUtoGy 1^ APbo! 0 AP^.b'l 1 L, So t^ i- 10749 ^ HO-v^Z 3 GU 1M Q-^vi !oi L^f^ul C LG303 

2, ArcM75 to AK3-183. L0748: 2. L0777: 2. S0134: 1. H0657: 1, H0050: 1. S0048: 1, S0036: 1. H0616: 1. h-IO:?54: 1. 
H0488: 1. L0653: 1 and H0659: 1 . 963658 502 852 ■ 1478 1115Gln-1 to Gly-13. Thr-57 to Ph«;-63. G!n-84 to Tyr-89. Giu- 
98 to Pro-104. Tyr-16i to Phe-168. Leu-18i to Giu-202. 74 HUFDNbS 1224609 84 391 - 1071 697 Tyr-1 to Asp-11, 
AP089 3 A°U61 ' A 55: C4 Ic Hi< lo^S 5 _0439 4 A? 90 1c Qy 100 HuP6£ 2 H03G9 2 Ih 'S'^lr A<n ^38 
L01j 2 Hi - 2 di i 5 oHic „ij ^0 94 2 H0803 2 „3S0^ 2 LG/'b 2 LG''''>9 .n; Hi'54/ Li - 4 2 LO 'b& 2 
10.^^-3 2 Ho4^l 1 SO r^j 1 Hi,=^5u 1 Hi. 441 1,l-'0392 " HU03' 1 H0644 1 LO^t.9 1 ObB^ L0'6o 1 LU "J 

1. L0663: 1. L0664: 1. .30126: 1. H0555: 1. L0756: 1, L0589: 1, L0592: 1. L0599: 1 and H0506: ;. 912929 503 3 - 320 
'^16 ■'12 '/ \ci74toHib 92 75 HUvFX92 '22'^329 85 3 440 39o Aso 47 tj -^or 53, ARO51 Q ARCS9 '^Ad 
82 to ArG-S8. H0623: 2. S0045: 1 and H0620: 1 . 912672 504 3 - 396 1 11 7 AsD-47 to S8r-63, Aia-S2 to Thr-89. 76 
HWAEG71 1 1 82321 85 1 ■ 71 7 699 Pro -1 7 to His -22. AR089: 6, AR061 : 1 L0740: 2 and H0581 : 1 . 931 54 505 2 ■■ 553 

' 16C-o0tcAa68 ^rp^32toSei 138 Lys btoVa- 63 3 H/'/AHC49 1228064 8/ ^51 1311 'GJ A c 12'o 
I..8UM 9. AR089: 9. AR061 : 3 Giv-56 to Pro-62. S0358: 10, L0747: 7. Cvs-68 to Gly-74. L,0750: 7, t.0731 : 7. PheM 00 to 
L,o tn Hut 20 5 .-06^'^ 5 Az o""toPhP 14_ S036U 4 Sr022 ^ Lpu I'^OtoSp'' o"^ LOw ^ 4 J:or,^ 4 Ah _7c to 
w 10748 ^ 07-^. 4 1' -7 4 1(^,^7 A 35gf, 4 j jore5 3 J J4r0 3 i !0i 46 ^ \f 135 . H"' 00 3 I O'^'^O 3 

_ o . ^ _ioS^ . i-iUPC1 o S0u2d 3 L0750 C H0202 3, S027o 2 H05y2 2 hOo33 2 HG2Go 2 - b^'' _ 

t u081 ? H0C12 2, <0?5? ?, > 3428 2, [ 0763 2, I 07^0 2, .0774 ? L0518 2, 1 C809 P, H0682 2, SC037 ? S0C27 

2. LC751: 2. L0758: 2. HOI 70: 1, H0556: 1. H0686: 1.<BR> H0295: 1. H0341: 1.<BR> S0418: 1. S0376: 1,<BR> S0444: 1. 
^:5nC - <.Bf-<~>^ 3329 >-^^0468 1 <.BH~> > 32C8 '"^0345 1 <.B\<~^ \ 3619 [07 7 1,<HF%h054q ^ MP'^50 ^ --^R? 

Hr.ro- 1 Lb02 1 =P HO^o! 1 h^oOy B^.- I-U'^''.>6 1 Hr4"7 K3R HM^O 1 Hoon ' -rB== HOu"^^. 1 
H'-'Or^ 1 B"'->101 3 1 H 26tj 1<bf< f 161== HOi-88 1 < HH ^00. 1 ICf>2R 1 Hf ■> H' i87 f 11-^4 l-Pfi 
Ho6o'=i 1 So2 0 1 "R LO 72 1 )64'^ G==-L0734 1 10662 1 -[?R O'^P'' Lo'"'^ 1 CP LoP-j 1 081.!. 

..B" LG /& I LU^.b ]<&P>^0/o3 b 3 3 1 < BR . L0G43 1 _.3/"9 <ER., Ljbbo ! POb<^ HfL 1 
H0o8.^ 1 h-oB-f HOC"^ 1 1 SOI ===2 1 Ho521 1 H062/ 1 L0439 1 LO'^^'j 1 0''6^ Lo/5ij 1 L0^''o 

Li,;bl 1 Lfiei ! 1 „ ibfU Hu^c^ 1 £j026 biM94 1 a-d HG 36 I 3 =.4 3bU^l,,1 1! J ^ry i:: o Leu 

-fi , Pro 6^ ^pi, Qij -4 phc OuEcyslOO Ala ^ 37 to K.. Lt li "^i io ^ --3 1"^-} 7o\-\J 
' ' . I r 1 n 1 ,^-039 2 AHOM ? '-i b'- to Mib 60 oOt ' 1 ^ ' j ^ - ^ O 2 

.2'' 10- 19 2 . 1 " I ^ \ "< o ! U764 2 Val 132 to Gly 139, LO^C 2 . ' 1 Gly '58 

6 S 1 Gl I >i ^. U V 9 1 HOrj . 1 Gin 2a3 to Gly 260 l-O^.^^ "-c i to Pio 

-5-1 1 " .0 ' o fctov<3( I 07o1 1 1077^1 Pf J 334to Glu 34:t 1 .6^6 I o-'-'> 1 ^ln '"<82 to Pro 
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^ "< "''^ into' 1 iOb^e 1 lOofii ' Kj'st i [04oct i ic—') i "-^ n-'>i < .6 

3 2 o&b A g 1 to C" b 1h to h-is b/ A a 88 to Gin '^^ S° ' i-. <^ I va ^5' ^.G. i36 ,J 

"5 10R9052 89 22^ 886 702 V? ! 4<^ Ic Q n '=56 AF061 C ARUP'5 ? A] i - ei " « I 0 - ' "'o <^6 

- " - I 0303 1 anaLr'b9 1 Vai M'ltoA^n MP Asp 13 to ( .iu 3^ s V+o M^- I - Tir- 

-^t fh Z i C ^f-iQ M?1 Vc3l 49 to' Jn '6 Al<5 ' i ■■ ^8 k 'X U i 'snr-; 

A=o tr G!li 1.0 Lv= 4fctT Ah l^"' f/8t b'' tr Tv! 1 - "-^ " ° SPi 21 o Giy ^18 °o h2CBh I'S 

9U'iM 9 1? 03Ala1tj 1-='t 1^ A "'061 3 ARi 39 " ! " '^4'^"' 1 iTjC / 38to[t-j4i 

Iu 10 tot:.!, 1'.=^ ai W!^ DN'SHC-i? 0191? 43U "'C-i /\f €-> i 1/ />f<051 1 'Xf^i -4 ? Af^' B9 1 / f Oiji i lOID: 
' and £0^2'' 1 e-'syt Cv^ii^ 1_n 4_° 122 to 1^ Php 3 o T r 1 i G fi1 to Tip A o 71 t n jI/ 36 
k A'O 9? 1 |\ 39 9''1 .47 9? Id ?o?9 705 Gin 1 t5 AU / Af<05e 193 "P354 fhr36ti iip-^^ W /t SI 

^4 -"^ , 45 r G > A-^Oo'^ ' ' v-^OI uGln^? o Pro H0:55 HtW o v .'5 , G> A-^- \ > - : 

t Se' 3otoGlj '&J CG3e56 / HiM86 6, LC606 6, H0208 4 i-'0^3<:^o 4 H0G::4 ^ <aH> _^03G" 3 ".2j 1 . <df^ 

2. L0785: 2.<BR> H0652: 2. 
3: 2.<BR> L0771 : 2, LOSOB: 2,<BR> 
LU^'f . H0144 2 HO^m 2 Lu"4-) Z "R 07^=^0 2 LO-'Q 2 BF LO"'— 2 H07n-' ^ --B^-- Li."'?'^ ^ H0f?24 

ilu 1 1 b6 .B">SL.bn 1 H.b IS i.B">h04l1 Hnj j 1 <-3R^ HG4Sb 1 Hi^o3w < . h i02£. 
' hnii^ 1 Hu-^lb 1 HO-jbl 1 BF 10 1 hnj'^'l .DR-Lj-^o 1 hjose '-.BR>H02' 1 TOojf? 

1.<BR> H0644: 1. H0 181: 1. H0i24: 1. H0087: T0067; 1. H0560: 1. H0646; 1, L0371: 1, L0800: \. L0764: 1. L0768: 1. 
L0803: 1. L0774: 1, L0557: 1, L0368: 1. L0787: 1. L0666: 1. L0663: 1, L0665: 1, H0519: 1. H0414: 1, S0378: 1. S038Q: 1. 
H0696: 1, S0044: 1. S0432: 1. L0439: i, KL0780: i, L0755: 1. H0445: 1 and L0596: 1. 83 HBGQT03 908173 93 3 - 791 
"06ly{- toAis 15 ARD61 6 A"C89 3 Glu-''? to V3 -3 HD617 0 .0565 4 G 37 to fhr48 \ D33? 3 -"3366 3 
Leu-143 to Asp-160, L0759: 3. H0599: 2. Thr-170 to Ala-201 . L0648: 2. L0653: 2. Aia-214 to Asp-219. L0664: 2. H0519: 2. 
M0686 1 I 04A4 Wiii-^A 1 103=^? 1 I d ? > ^ i " U I 5 I H 4'>4 1 MO I Mm 1 I 08 

hU4S1 1 Hifc 1 111 U^r'^ 1 LG 1 Li f 1 1 Lflfc-.) 1 1 " > t Lo^CS 

, h0684. 1. \m>.. 1 .4. , L0"'8C. 1, LC75b. i .1. ....... 9.,, . . "? . I .!-.,G.JK> 1 I MJ/.^. J4 ^..2 1 /. .W ..K. A. 

AR061: 0 H0617: 2, HQ013: 1, H0271: 1, L0455: 1 and H0539: 1. 878322 510 1 - 584 1123 86 HBiBQ89 909782 95 2 - 
577 70S AR089: 1 . AR0S1 : 0 L0438: 6, L.0751 : 6, L0439: a. i.0770: 4. H0052: 2. H0620: 2, H0521 : 2. L0755: 2. 1.0731 : 2. 
L0753: 2, L0588: 2, H0556: 1. S0282: 1, H0662: 1. H0402; 1, S041S: 1. T0008: 1, S0222: 1, H0392: 1, H0333: 1, L002;: 
1, H0581: 1. S0049: 1, L0471: 1, H0266: 1, L0351: 1, L0772: 1, L0766: 1.. L0776: 1, L0659: 1. L.0792: 1. H0522; 1 , S0027: 

1 , L0779: 1 and S001 1 : 1 . 86 HCECM90 945088 96 2 ■ 577 709 Gly-12 to Gly-31 . AR061 : 2. AR089: 1 A.5n -38 to Gly-62, 
HOO 1 3: 3, L0439: 2, Asd-70 to Phe-84, H0624: 1 , H01 71 : 1 . Val-94 to Ser-1 01 , S0040: 1 , S0420: 1 , Aia-1 1 2 to Ser- 1 25. 
HQ619: 1, HOI 56: 1. Ly.5-140 to Asn-145, H0575: 1 , H0.590: 1, Asri-175 to Tyr-180, H0Q52: 1, H0011: 1, Arq-187 to Thr- 
;92. H0266: 1, H0494: 1, L0519: 1, H0519: 1, H0555: 1. L0777: 1, L075S: 1, S0436: 1 and H0506: 1. 87 HCEPH71 
522739 97 3 ■ 410 710 VaM to Lys-8, AR089: 1, AR061: 1 PfO-36 io Ly3-4!, H0052: 1 and T0067: Gin-49 to Lys-57. 1. 
Ser-63 to Ser-70, Asp-79 to Gln-92, Asn-103 to Thr-122. 88 HCFMT57 1 175204 98 3 - 1220 711 Arg-4 to Val-12, AR061 : 

0. AR089: 0 GltJ -19 to Atg-29. L0157:2, H0620: 2, GiLi"34 to Afg-76. L0665; 2, S0001: 1. L07171: 1, H0549: 1. S0222: 1, 
H0581: 1, H0194: 1, H0G15: 1. HG399: 1, H0271: 1, H0688: 1, H0428: 1, H0124: 1, L0637: 1. H0672: 1, L0439: 1, L0750: 
1 and H0423: 1. 765375 51 1 380 ■ 3 1124 GiiJ -5 to Arg -15, GlLi-20 to Arg-62. 89 HCOMM05 1173146 99 3 ■■ 851 712 Gin- 
22 to Asp-41, AR089: 1, AR061: 1 Pro-49 to Thr-58, H0670: 1 Leu-99 to Gly-107. Aia-1i7 to Ala-122, Gln-128 to Trp-134, 
Pro~136 ki Pro-144. Phe-147 to GiU'i53, Gkj-1B3 to VaM88„ Glu-195 to Glu-:200. G!u-25? to Leu~255. Met-275 to Ser- 
283. 925952 512 1 - 840 1 125 Gin-19 to Asp-3S, PrG-46 to Thr-55, L8U-96 to Giy-1Q4. Ala-1 14 to Ala-1 19, Gln-125 to Trp- 
131, P!-o~133to Pro-141. Phe-144 toGlu-i50, Glu-180 ro Vai-1S5, G:u-192 to Glu~197. Giu-25i to t.eu~262. ^/iet-^72 to 
Ser-2S0. SO HCOOZ11 965306 100 89 - 592 713 A-sp-43 to Ghj-48. AR089: 15. AR061 ; 5 22Gl3.1-q13.2 103050, H0662: 

2. H067Q: 1, 103050, L0755; 1 AND I..0759: 1. 124030, 124030. 138981. 182380, 18S826, 190040, 190040. 190040 91 
HCWFF88 506577 101 41 - 187 714 Pro-1 to Giy-6, AR089: 15, AR061: 6 Ala-41 to Leu-47. H0305: 2 92 HDMAV01 

1 194696 102 1 - 657 715 Fro-1 to Giu-15, AR0S9: 2, AR051 ; 2 A!a-26 to I..VS-32, L0766: 5, L0775: 5. Glu-46 to ieu-65, 
L0754:4. H0Q13:3, Arg-82 to Gys-94, S0125: 3. L0742: 3. Leu-101 toGlu-1Q7. L0750: 3. H0624: 2, Leu-146 to Asp-l51. 
S0360: 2. H0560: 2, Gln~1 57 to Ser -1 62. L.0769: 2. L0541 : 2, Ser -1 65 to Aia-1 87, I..0665: 2, S0330: 2. P^e-21 0 to Leu- 
21 7. L0756: 2. L0731 : 2. L0759: 2, L0583: 2, HOI 71:1, H0650: 1 . H0402; 1 , H0638: 1 . H0340: 1 , H0637: 1 , H0351 : 1 . 
S02:22: 1, H0.581: 1, H0263: 1, H0545: 1, H0050: 1 , S0051 : 1 , S0214: 1 , H0039: 1, L0055: 1, H0090: 1. H0412: 1, H0022: 

1, H0359: 1. H0561: 1, H0641: 1, L0770: 1, L0637: 1, L0646: 1, L0764: 1, L0773: 1, L0662: 1, L0768: 1, L0651: 1. L0653: 
1, L0659: 1, L0792: 1, H0519: 1, H0522: 1, H0676: 1, S0028: 1, L0439: 1, L0740: 1, L074S: 1, 10777: 1, H0444: 1, L0596: 
1. L0601: 1. HQ542: 1 and H0543: 1 . 91 1386 513 3 ■■ 428 1125 .Asp-I to Glu-i 1 . Aia-22 to Ly.5-28. Glu-42 to Leu-61, Arg- 
78 to Cys-90, Leu-97 to Giu-1 03, 93 HDPD.A47 9291 93 1 03 "i 03 - 906 71 6 .Arg- 1 7 to Leu-34, AR089: i 1 , AR051 : 3 Asp-44 
to Sef- 51 . H0521 : 7, HQ581 : 3, Asp-63 to Gly -72, H0422: 3, HQ550: 2, Pro -74 to Q!y-83, H0485: 2, S0002: 2, Ttir-97 to 
Met-102, L0770: 2, L0769: 2, L0766: 2, L0518: 2, L0783; 2, L0777: 2, L0;''31: 2, H0445: 2, H0656: 1, H0583: 1, H0667: 1, 
HQ656: 1, H0341: 1. H0575: 1, H0457: 1, H0179: 1, H0271: 1, LQ055: 1, H0264: 1. H0488: 1, S0426; 1, L0652: 1, L0775: 
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? 1 01 1 H 

n 1 H -^R 1 h fi 
bin 1 I IG 

Tito 5 1 05i 



I 



B to [..e;. 



2 ^ L 
I 0 



1 



^ H <5lH21C4fi1LnR1 
LO 63 1 HOf^ 1 H b 1 H04 6 ! 

"P, 1 Lf. '^1 t S 3 AP05C 48 AR 4 V 
Lt ^ M HG C50 1 '^OG ^ 1 



6 1 0 no 14 
6 L 80 1 L P 4 1 
9 I H 44 1 a d 0424 



! \ 



1 to 



1 



: 1, 



'5: 1, L0651: 1, 10659; 1, LQ792: 1, 
96 HDPSR74 91 1396 106 212 - 
7 to Trp-53. 42. AR051 : 35. AR089: Pro-1 03 to G!n-1 1 1 , 3, AR051 : 1 
0426: 1. H0521: 1. H0436: 1 and L0748; 1,9? HDTKQ14 886936 
15^0 tTtlA^ R'STt32L 4^A^ R«!n1tAp1 

061 M t [j 1 4 H 4 L 44 o 5, 14 0 LL 2 L 66 ^ LG 8 ^ 

2 L HO 2 H 5 1 H 5o 1 hO ^ H 6 1 HC1 l LO 5 1 H 4Ro 1 0 o 1 

6^ G I c ^0 HO 910/ L91L 1 and HO 41 HG-? 

50897 108 804 ■ 1 721 Glr:--13 to Ser-18, AR061 : 7. AR089: 4 Glu -32 to Gly-37, HOI 00: 1 and H0521 : Aia-44 to Trp-49. 
Giu-56 to Val-61 . Gin-68 to Lys-74. Aia-83 to Giu-SS. Arg-1 1 1 to Giy-1 17. Tvr-123 to His-143. Ser-167 to Thr-202. 
1 f> i=5 4 1 64 1 G 13 to » 18 GU3 t :,ly 3 Ah 4 to p 49 9« 1 K1 gOQf^Si 1 Q 3 V^l 
i to A3P-62. L0754: 6, L0777: 6. Pro-74 to G!u-79. 107-40: 5. L0731 : 4, Thr-102 to 
C 0 10 6 14 412: 3, L0355: 3, S0412: 3> S000?:2. 



0 5 4 1 59 4 



11 



IC 



0 3 

001 



ini 4 



EE 1 1 b 11 1 AR ir AP o L n S 2 

1 1 86 4?^ ?4 i 11t [f 6 Aft 9 1 \ to e 

P Ty R t p 1 L 66 5 6 1 5 IC t ri 1 3 

4 LG 49 LO 4 H 4 / LO /4 G HO 4; TG 

H0 32H5 Ho hO%2He HC4«4 2 LO 0 



LG 



^ [ 



LO 



48 



G 40 



h fa 

L " 
1 h 6 



4 1 



TG 4 



. H0580: 1. H0619: 1. L0717: 1. H0574: 1. H0052: 1. H0253: 1. H0009: 1 
■10 !T1 HllH44 1fa 1H 1H 41 H046 HOG 1 HG1 ! I 
h 6 4 2 1 LO 1 0 -^8 L 0I 1 L 1 L 6-t3 1 ^ L H 

LG 26 ! LO cs I 0663 LO 6 1 h / HO 20 1 H 43 1 HOfa^.1 ! S 044 1 LO 1 LG/ 9 

. H0445: 1 . L0584: 1 . L0608: 1 and H0506: 1 . 968826 515 85 ■■ 486 1 128 Giy-1 1 to Thr -16. Ser-35 to Ser-56. Ttir-3S to 
fc b t A p Gi OOt 1 Q 10 HFBDJ1 Q 1^ 4 I 2 ^1 -> ^^e fe to p -54 0 G 9^ 

0 4? 35 NO C 1 fl 6-5 1 dMO 1 0 H \\)\ 1*5 5 0 2 C 1 61 

-i 1 d H 2 t h-HE \, 1in 2L tFh AO R It^lOt ^ 



042 



05 



66 tc Ca 1110 5 I 
Ser-485 to Asn-492. H0318: 
5 o -^6 3 



Ifl Oqqe 04 6 "28 T 

1 t Lo t H H 1 1 L 

3, Arq-417 to Se!-425. L0756: 3. L0779: 3. i 



\ 



61 



H0622: 2, S8r-497 to Aia-504. H0Q58: i 
I 052 r> \ 0^9-^ IC670 2 H'^521 I 

1 L0ri7 1 SO 5d B 1-0 G 
II W 0 6 f I 0 -^1 I 

1 H 0 1 BP H 1 h- fi CR HO 

P ] 1 ! (61 1 -^ft 6 



nt L 1 LG H 2 3 

4 10/4 5 2 > 061 

rin«3 oT ^'=' LG7 Lu 



L 



1 



; 1, LO 



1 H D 9 3 11 1 519 
\ \ n t ° H01I d \ 1|p 

3 7 1 2 49^ ^^ cr \ ^ 

783 LO^e 3 41<5 6 \ X i 

HO 2 2 075 2 L 5 H C 3 



I R 

II t T p 
t C 

5o 8 L 
S 1 
1 H 2 8 



I 0 4 Mi C 1 



31:7. L0659:4. 

2 L 3 ^ 
0414 1 H 
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tiurn 1 100)0 1 HO;? If 

or Hi vV h ;T?U'*4:./ I** 41 1 ? 
089: 0, Giu-89 to Val-1 12. AR061 : 0 h 

n 4 f "s-? MniQ6 



L " 1 LO j anr< HU 1 P HM'^FTOo o'"t 4 4" '^^^ ^ 1 »R"i» t Hni ^ J Ho<^"0 1 

H -^q? 1 I Ot?!- n i I U ■'•^ 1 1 0 M ^ 1- ^18 1 1?j ( <5 "'^T Af 8o '\fU r1 1 ^0 ? ind I 61 1 

11h-f)"H'~'4 4r'D 2 ^1 1 4 1 1 to ^-f ^1 ri ARObf^ 2 AP%1 £ Cer R"- ti ah ^ni^o^ 2 Pro '?o io 

^< l_ r A^/e !3c5' 122' 36 /3bLf^2^t Trp3" ARi c59 0 ARi">o1 G G - to _s ' ^- Scs 

4^ M -i='o 1d .n0--'8 1 1 oHM.aMO'jrj^oPU 12o2 80" 7-^6 ARnsct 4 AR061 L'^-"^ " Obi" 
^0<.!„ ^0 ' L 40 h 266 2 LG i9 2 2 U 48 b01j_ I 4 1 H 013 HO' 1 H _.3 

h-UO-l 1 H-^ 6 1 Hj OU 1 h)4^^ 0 U 1 Lo/-' 1 R"^ 1 LO 1 LO- 1 1 Ln r 1 i J ^ U sr 

U ! lu 3 1 C I. 1 HG ^> I ^0 ^ ^4/ 1 <i-J 1I4HNSAA28 H^' 8 ■> 

i fc t.r A U^^j fi hPi 4 r li,> 2 to 2 A U^l AP08O 1 Pr h OC ARj 1 1 H j 

H0036:2. L0756: 2. aiu-S3 to TiD-98. H0586: 1. H0622: i. Thr-12-: toSer-133. H0625: 1. L0791: 1. Lu8-180 to Lys-196. 
L0779: 1 and S0434: 1. Thf -213 to Glu-225. Q!u-234 to GlLi-240. Ara--263 to GliJ -270. Giu-283 to Aia--298, Ly3-318 to Aia-- 
336. Vai-340 to Aia-351 . Vai-361 to Pro-372. Asn-445 to Pro-468. Pro-475 to Lys-491 . 972348 5:63- 462 1 ■i29 Thr-1 to 
Ala 1 0 \ 3 ''0 to ^' c 31 A<T) ' 04 tc 1 ht 1 ?4 r "5 ! iOGF Q43 ?6''07 ' ?^ 404 2083 738 ! yj 1 to - 34 Af < ^"iQ 1 
AR061 : Q Phs-80 to qly-85. H0457: 8. L0766: 7. Tyr-91 to Ssi--105. L0599: 6. HQ677: 6. Thr-1 22 to Ala-133. L0438: 5. 
j 07"'« 5 -rl'^l J Aid 15/ i !0 I'' T 5 0 C t H S f R Mis 219 fo 1 rp '>?4 0''71'' 

H04o'^ 2 Gl to ^IJ 1 Ho4v.o L"An t,'b4^Ll 3ln 2-^1 to Tip 2&o LCIO 2 

''J134 1 Asn311tjP(-*^ j?1 < c4'^ 1 H 3 i ^ t H 6 i 10 < ! 1, -^i 4 fo p 3t-9 M j'54t- 

h01V7 j A o~^t '^l, ° H-^= n 1 h 0 I A Trp M M ^ 1 h ^ r Pt JO^toTip 17^ 

! O'^-'l 1 )6b2 4« t)^.jl 491 14 [ 0 ' 4 ^ ) ; ■=> c [ 0 ? b ! Ot 0 A 0 51? fo Ala '^1"' 

Lur5« 1 ^O'-j L-^ bO 1 Ln-^ l i'^'^^ L ^ i Ofc 1 Hn-v 1 4^^ 1 HOS-'O CG02o 1 

10-7'=f> 1 0-'7-^ h 55 1 ! 0 -58 1 i-10'>43 1 nndii 0 1 9^5 r5-? ' 1*^0 1 3t 0 rhr13 

H0UDH1 9 1150918 126 506 -3 739 Pro-8 to SiSMS. AR089: 1 . AR061 : 0 S0040: 1. H0250: 1. TQ048: 1. L0761: 1. 
L0764: 1 . L0783: i , L0809: 1 . L0789: 1 and L0757; 1 . 908588 5 1 8 52 - 573 1 1 S'l Thr-8 to Gin-1 9, Lys-26 to Giu-33. Lys- 
41 to lo'^O 1" hlLFT^e ^1 2«'"12"'1on P4R 40 L/ c AP 2 A'"UR1 1 Lu7^4 f R 3 - LOP ) 2 

LO'4- 2 G 0 G si 4fa 1 h 4^1 HO^i" 1 6^- Ob 1 LO 4 1 o 1 d ^ ! 1 o hFf F^08 

<R^ -1 9o1<?1 4t "'^1 Mt 4 E3TFf;'^2^Pi ^ 1 Ap- 1 riuo ^11MR'"MD4« <j R « 1 t 4-t 4 In 
ofatcltf'^ AnOfa'' 9 AR c 2ofcr e. c Phe ^ .94 1 air L 89Se6/toLy e 1 1^0 9 9 1eO 1.0 

2 2 5-+0 7-.3-IS. 3tc 2 AR061 b ARO81 s Try 61 to A |: 66 4 H003 Ala 105 c '^r 1 0 L - ' 

L074S: 2. L077?: 2. LG731 : 2. S0260: 2. H0624: 1 . S6024: 1 . H0650: 1 . S0 1 1 6: 1 . HG254: 1 . S0007: 1 . H0393: 1 . H0441 : 
!. H043S: 1. H0574: 1, HOI 56: 1. H0599: 1. SQ051: 1. H0615: 1. H0039: 1. L0564: 1. L0763: 1. L0766: 1. L0774: 1. 
„ i „j6L9 LCj 8 I LO'92 1 ^ObSb ' Lt663 1 S0242 1 and H0^23 1 121HSD^B0d9^ 51 '313 ^63 
-44 I " Ir A< n -^b ARO ^ &B m - j 54 lo Vdl n H0'^9r - U 754 - ^ly 0I ir -^1 P6 HO "^P LO- 1 

ly lOdtoTh K bG bG ^ \ a U to Ce! 1^1 H^^ci C^4 2 ^ LO ^ LO 1 2 L ^ L ) ^ 

SUO R 6 1 f 411 't^'''^ 1 H 409 MOi 01 1 \ <>i ^ H R-"? 1 I 04?"^ I P^ ^ I 

h ^ H 21 1 - 2oi 1 Cfc02b 1 H02bf 1 h )b«/ HU32b 1 Hf M4 1 Ho/* ! HO'^98 Tw ' 
H0509 1 107^53 1 iO-'/-> 1 .076^i ' I C/71 1 10/73 1 0650 [ 0S06 1 1 06f 9 1 .0547 ' 10809 1 10666 1 
L0663: 1. L0665: 1. S0328: 1. S0380: 1. S0390: 1. S0032: 1. L0744: 1. L0745: 1. L0746: 1. L0747: 1, L0755: 1, L0777: !. 
Qy<=.P < so->76 1 SOI 95 1 >41? fnd H0506 ' IP? f AM09 11f0q65 13? 3?5 ^45 «u ? to 5 j r 

1 c H '^.' 1 -i M/ .32 1 ^A-r- 1 toC^ b Lv 12l<- - -.a' 

-509 M1 4eflJl 1-310 1006 1 1 411 VAW49 11 -'j-iei 1-14 ■'20 ^ <6 ■'4M^to l'^ o fht ?4 Af R1 9 Mi < 

f'^Rkl) H 1 0^.ifi-'4'^-')44 Oe 1 o Hlii 2 r Gib 2'' 1 25 HT A i4 M^4!. 4 - -1 j 0^- -4^ 
PRO80 ! A^OM ^0 4 L „ o 40 I S0J1" 1 --0334 ' C 16 ! ^ .40 1 H O^o LG o I LO 1 
ano SI 1 1 R H L ^Ht. ^^1 ^ R 1 R -^9 -49 AF )R1 ^ ARi -^o 1 Lu ) - HO 4 1 Hi ^R 1 

H 046 ! H00<^ HOG . 1 HG4 4 ! SO3 ^1 t-9 L ! LG- 4 1 L08G L 91 1 h <.! 1 L ! 

1 > O ^ J? ftO, -^7 , l-Jj^z-tMl' ^ < f " R < 

1 1^ I 02 ^ J o jbtOL 4J flOGx^ b 1 'bd ( < u 1 to o 6" > "u h H0^ j I - I 
I 1 Lu77o 1 Th' 44to^' 1*^4 "^0274 1 ana Hu«^43 1 ^eu 163 tool 171 Tt)r2C51o -.Ir - 1 

.1 I «HTPAD<i 503313 138 1j3 3j9 /51 his &0 o Lpu o9 ARO0I 0 AR089 0 ^0/9^ 4 f . 

10575 1^^770 1 Lb76"M and LO-49 1 12'^ HT~-<Pn-' 91133U n« 2 3^7 ''«^2 Thr 15 - , ^'^ 1 
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AR061 : 1 GIU-6S to Leu-m. H063^: 2 130 HUCOW17 933357 140 155 - 856 753 Giri-27 to Trp-45. AR089: 4. AR061 : 2 
b i.OnG<. o Llc04 j hJ61S 2 H0t^4 2 Ht6^6 _.J 'bcs 2 LO'b/ 2 HObJs 1 £j42G bu.bfl 1 H-jb86 
I' T .'^ 1 0^ 1 LC7C3 1 LQ-'CI 1077-^ 1 1^5 1 "^.l H0539 

;, H0521: 1. S0044: ;, L0777: 1. L0758: 1. L05S9: 1 and H0422: 131 HWHGF52 726102 141 1 -453 754 Gni-1 to Lys- 
B / iCpa 1 AM'-'B ri^K irt, ^ 17 0"'7P 5 (''-764 4 / { ?8 h Gk '^'~< 10743 c O-'cr i i (u 54 "3 

^ U61« 1 10 1 H ^9-^ 1 t 4-^ ilO-r { i ^ { 04R-> fUJOli 1 104 1 SU01 1 

106-^^0 1 iOP4i^ 1 o''7'- I ''""'SI 1 I r--^3 1 nar- , O6G6 1 l06'-3 1 iope4 1 <r-47 1 H'-'6''0 1 Sr4r4 

Li hi LO J 1 _ i-"-2 S04o'' 1a''d_i5'^f 1 1.^ H/>/Hh&fi9 12t_312 1 ^2 21"£"35Gi, o Ce 
At ifi-^ 1 \ UC1 Ali70 J /r '7 I r-^OB SO -^-4 2 Ar^l"') o Se 4U MO'iS-^ -> f)061~ 2 0""^0 ? 10646 ? 
S0028: 2. L0753: 2. H0445: 2. H0556: 1 . S6024; 1 . H0557: 1 . S041 8: 1 . S0420: 1 . H0351 : 1 . H0441 : 1 . H0585: 1 . H001 3: 

Si^t). ^ ^-.^56 LGi.2! I HO 2^ - GGO 0 I H05'1 ' LlI63 1 H04l^ 1 HOIOJ 1 „J3i,l 1 

OC-'O J^-64 1 L064-) 1 ^Jfi59 LCSJ9 1 10533 1 HC'^2U 1 H0547 h3519 1 H0690 1 H0539 ^ 
S0 136: 1. H0695: 1, L0748: 1. LO-747: 1, L0756: 1. L0779: 1. L0757; 1. S0434: 1. S0436: 1, S0011: 1 and H0136: 1. 
690442 521 1 23 13^ Gv 1 io C^r ^ 1 H'V„FH94 1 1 5 3^7 143 o95 -^"^o 75r iPjb^ ^ sruri 2 SOo'^P 5 L059r 
3 LG//1 ^ LO'.b ^ Cjo^4 1 bL^ b T01G9 ^^C^z HCjrfO ! L0t4u 1 Hi ' >"> 1 HoU I lCb4b 1 tO''c4 

L07GR 1 Ln-'75 1 _%^3 i Sn.^o4 1 "^^yrsi -2. 3-^ 535 1 125 C^r 25 h «! i hht -ato'-i -^1 1 ; 
^-^v' 5 / 1cs 9.rf63cs U4 c5 539 /o' Pro 1 1 to Ala 3o An065 2 ARte^ 2 Phe 4Mo ^ ^ b^- Ljo^a c _G ^ _ u b 
to Qiy -83. L0758: 4. S0354: 3. Glfi -94 to Ser-106. L0779: 3. L0596: 3. Ser-114 to Val-120. S0376: 2. H0036: 2. H0620; 2. 
H0063: 2. L077 i: 2. L0803: 2. L0654: 2. L0659: 2. T0109: 1. H0013: 1. H0590: 1. H0052: 1. H0596: 1. T0110: 1. L004G: 1, 
^-->9- - f ->0'^8 |!or40 1 r616 1 H0429 1 |hO%1 ' I r64P 1 I (-764 1 ! 07P8 1 O-^Oe 1 1 0775 1 I Q-'QO 1 
Co^G'' S oX LG7-'-^ 1 ^0735 1 L0592 1 a'-d S0433 135H"'vDV10 35-^ _ 1^0" "33 56^ 
n)[tj 1 Af 1 M U61 Pn "^'■1 to V al ''6 Sr354 16 h04'=^7 u8Mo v 9^ I o^^r 3 u-'=55 fh 0° 
t > ^ <■ + oSin170 HU255 1 H06o^ 1 ^,1 1 . t / ^ .0"^ -wC.o Sei 

292 to Gin-303, H015C: 1. H0051 : 1. Asp-315to Qiy-324. H0553: 1, L.0800: 1„ Giv-326 to Ala-333. 10644: 1. 1.0771: 1. 
L0803: 1. L0787: •. LC663: 1, HQ -44: 1, SC374: 1. H0670: 1, H0522: 1. L0749: 1. S0452: 1 and H0506: 1. -36 HCEML27 
997051 146 750 -81 759 Pro-93 toAsp-102. AR061: 1, AR089: 1 Pro-1 12 to Ala-1 19. L0761: 4. L0439: 4, Ser-131 to Pro- 
1 50, L075S: 1 . L0769: 3, Giu- ■ 88 to Giv-1 96. L0771 : 3. L0662: 3. L0666: 3, L0665: 3, L074 1 : 3, L0743: 3. H055g: 2, 
H031 8: 2, H0266; 2, LQ776: 2, L0S09: 2, 1.0664: 2. L.0740: 2. L0747: 2, L0750: 2., i..0757: 2, S0356: 1 , H0587: 1 , H0581 : 1 . 
H0052: 1, H0545: 1, H0086: 1, H0620: 1. L0119: 1, H0039: 1, L0637: 1. L0800: 1 . L0764: 1. L0803: 1, L0655: 1, LQ657: 1, 
L0659: 1. L0636: 1, L0782: 1, L0663: 1, H0620: 1, S0044: 1. L0748: 1, L0754: 1, L0779: 1, L0755: 1, L0731: 1, L0592: 1, 
S0276: 1 . H0677: 1 and SG456: 1 . 771667 523 2 - 355 1 136 Gin-19 to Glu-26, Phe-33 to Lys-38, A^n-45 to Val-52. 137 
HELHJ69 1 128924 147 18 -596 760 Ala-/ to Lys- i9, AR061 : 3, AR089: 1 Giy-30 io Giy-35, H0254: 2, H0255: 2, Ser-50 
to Giu-61 . S0045: 2, H0266: 2. Ala-74 to Pro-81 . H0052: 1, HOOoO: 1 . H0063: 1 , H0488: 1 and H0423: 1 . 91 1262 524 1 - 
597 1 137 Pro-9 to Lys-25, Gly-36 to G!y-4i , Ser-56 to Giu-67, Ala-80 io Pro-87. 138 HFKLA09 1 178800 ;48 3 - 1574 761 
Hi.s-1 to As;p-11. AR061: 4, AR089; 2 Val-33 to Pro-57, L0777: 11 , L0748: 10, Gly-68 to Glu-74, L0803: 8. L0794: 7. Pro- 
76 to Pro-81, L07J;0: 6, H0620: 5. Phe-93 to Val-120. L0749: 6, H0622: 4, Pro-1 31 to Pro-1 46, L0805: 4, L0809: 4. Pro- 
161 to Pro -16S, L0655: 4, H0550: 3, Tyr-178 to Ser-184, H0575: 3, H0023: 3, PrO"187 to Gly--215, L0659: 3, L0790: 3, 
Asn-229 to Asn-244, S0356: 2, H0549: 2, Asp-250 to Trp-25J;, S0222: 2, H0592: 2, Pro-258 to Asp-263, H0427: 2, L0157: 
2. Pro-300 to Val-310, H0213: 2, L0763: 2, Asp-354 to Glu-371, L0662: 2, L0774: 2, Thr-441 to Lvs-446, L0789: 2, L0566: 

2. Ser-462 to Thr-477. H0539: 2, L0743: 2, Lys-487 to Trs-492. L0744: 2, 10600; 2. S0282: 1 , H0664: ; .<BR> L0005: 1 . 
S0358: 1,<BR> S0360: 1. H041 ■: 1,<BR> H0441: 1, H0587: 1,<8R> S0:380: 1, H0156: 1,<BR> H0618: 1, H0309: 1.<BR> 
HG327: 1, H0545: 1,<BR> H005G: 1. H0Q12: 1,<SR> HQ051: 1 , S0051 : 1 ,<BR> H0375: 1 , H0687: 1 .<BR.> H0292: 1, 
H0424: 1,<BR> H0553: 1. H0617: 1,<BR> H0124: 1, S0356: 1,<BR> H0516: 1, HO1OO; 1,<8R> S0210: 1. L0535: 1.<BR> 
L0769: 1, L0637: 1,<BR> L0644: 1, L0764: 1.<3R> L0804: 1. L0650: 1,<BR> L0784: 1, L0655: 1,<BR> LQ367: 1, L0368: 

1, <BR> 1.0653: 1, S0125: 1,<BR> S0330: 1, S0044: 1,<BR> L0740: 1, L.0747: 1,<BR> L0752: 1, LG758; 1,<BR> L0759: 1, 
S0 194: 1 and<BR> H0352: 1. 952634 525 2 - 1567 1138 Thr-2 to Asp-9. Va:-31 to Pro-55, Gly-66 to Giu-72, Pro-74 to 
Pro-79, Phe-91 to Vai-1 1 8, Pro-1 29 to Pro-1 44. ■ 39 HSBBr79 965764 1 49 3 • 707 762 Gln-2 to Glu-1 2. AR061 : 520, 
AR08S:428 S0040: 1. H0669: 1, HQ662: 1, S0420: 1, S035S: 1. S0376: 1, H0632: 1, T0040: 1, T0110: 1, H0633: 1. 
L0800: 1 , H0666: 1 , S0 1 62: 1 , S0028: ; , L0581 : 1 and L0594; 1 . 1 40HSLKA77 1 204269 ; 50 22 - 1 1 37 763 AR061 : 4, 
AR089: 3 L0748: 20, LQ731 : 8, L0755: 6, H0031 : 5, H0644: 5, H0090: 5. L0775: 5. L0749: 5, S0360: 4, L0770: 4. L0766: 
4, LG740: 4, L0754: 4, L0777: 4, L0757: 4, L0758: 4, H0050: 3, L0764: 3, L0768: 3, L0666: 3,<BR> L0665: 3, L0760: 

3. <BR> L0756: 3. S0212: 2.<3R> H05S0; 2. HQ545: 2,<BR> H0123: 2. L0471 : 2,<BR> H0012: 2, S0022: 2,<BR> H0622: 

2, H0553: 2.<BR> H0383; 2, S0344: 2,<BR> L0662: 2, L0657; 2,<3R> L0663: 2, L0664: 2,<BR> H0144: 2, HG655: 
2,<BR> S0390: 2, L0743: 2,<BR> L0474: 2, L0759: 2,<BR> L0581 : 2. L0599: 2.<BR> H0255: 1 , H0295: 1 ,<BR> TQ049: 1 , 
S0358: 1,<BR> H0619: 1, L0717: 1.<BR> H0592: 1, H0486; 1,<BR> L0477: 1. T0039; 1,<BR> T004G: 1, H0013: ;,<BR> 
S0010: 1. H0318: 1.<BR> HQ052: 1, H0046: 1.<BR> H0023: 1, H0051: 1,<3R> T0079: 1, H0355: 1.<B.R> H051Q: 1, 
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H0290: 1.<BR> S0250: 1. H0628: 1. L0^56: 1, H0316: 1, H0040: 1. H0264: 1. H0523: 1. H0494: 1. S0016: 1. S021Q: 1. 
Lfl, ! 1 „j 1 LG bO 1 LW'-l 1 ^03. b ' L'V8^ 1 UWo 1 L'jebt 3 HGo4 ' I H^^c' 0 1 hJ6 G 1 
HQ696: 1 . S0Q37: 1 , S0028: 1 . S0032: 1 . LQ744: 1 . L0779: 1 , L0752: 1 . L0753: 1 . S0031 : 1 and L0366: 1.911 589 526 88 ■■ 
414 1 139 Pro-52 to Asp-57. Asp-67 to Trp-72, Lys-87 to g:y-92, Asd-S8 to Giy-104. ;41 hagdr21 109Q433 151 74 - 1 183 
764 Gly-35 to Asp-42. AR051 : 3. AR089: 1 Pro-51 to Ala-oG. S0222: 1. S6014: 1, G\n-PA to Leu-91. S0010: 1, S6028: 1 
and Hic-;05 to His-1 12. S0C35: 1. Tvi-1 15 to Pro-124. Pro-155 to S8r-162. Cys-167 to Aia-;73. H;S-178 to Leu-190. Ser- 
"51/ ti. 'Xa "^24 t'to ■^26t<. G/ T<4 I ''■'CtoAta t'ro 316k \ 3"~3 1 002' 2^ B'. S^^^IUU I, litoA^j. 
■6. Pro-25 to Ala-3Qm. Gin-5S to LeihQ5. 142 HHFNH27 1025277 152 252 - ;634 765 Agr-13 to G!y-21 , AR089: 81. 
/if<0b1 3-5 An 4'o ily 31 H0341 « I Ob-S"? Se! 41 to ' . n "''^ SU'^'>B 4 IC"^1 c Iu3. . Gly 92 \i' 4-^8 4 
Ln-1& 1 A"piotuA. LO'^'^^i 4 HU^4'' Ac incto^lii115 SiM 3 H^^ . Giu 20 tr i - ! h'lolc : 
'.141 . \--p 14-5 )GiyU7 SC1?6 M0j7b 3 V iM 49 to Met 1 -ji HC:48 3 f :i'=i^3 3 h 1"?1 tc > I"'/ iiOI/c. 
2. S0376: 2. Pro-1S7 to Giv-196. S0360: 2. S0007: 2, .AIa-199 to Gys-2QS. H0619: 2. H0393: 2. .Afq-230 to Tyr -245. 
-i:486 J hO-a& 2 2<^-toHs2o& H0596 2 HiW& 2 As" 2b6 to Phe 2-0 H0014 2 HGC59 2 V'a J//toAra 
2S5 ~GC04 2 ^-C64- Z A 3 292 Ic A^p 30n _0521 2 L0375 ^ Leu 327 to 3^1 LC^17 2 HC659 2 374 to 
His-380, H0658: 2. H0660: 2, L8U-382 to Glv-39 i. H0672: 2. S0380: 2. Lys-393 to Glv-402. H0521 : 2. S0044: 2. H0576: 2. 
LU~47 ^ j4o^ " [0^^f5 2 Ln^C2 2 CjOZt. " H0e24 1 GJloO ' SCI^ 1 hjBC^ HO^OS 1 Hb45M 1 50^18 

H05S1 t f J4.1 HO^L-^ 1 3j4b HuMt. 1 HOOj'^ 1 Hu 2^ 1 hjO-O LO4-I 1 h3u1. Hu02o 1 

1. H0083: 1. H0510: 1. S0336: 1. H0687: 1. H0290: 1, H002g: 1, 30250; 1, S0022: 1. H0615: 1, T0006: 1. H0030: 1. 
H0169: 1,<BR> S0364: 1, HQ068: 1,<BR> S0366: 1, HQ376: 1,<BR> H0598: 1. H009Q: 1,<BR> H0040: 1, H0412: 1.<BR> 
T0069: 1 , L0564: 1 .<BR> T0042: 1 , H0494: 1 ,<BR> H03J39: 1 , H0646: 1 .<BR> S0422: 1 , H0026: 1 .<BR> LOJ520: 1 . 
10625 1 <,HR^.076^ ^ 113^67 1 ^8F<> ! 0805 1 0655 , .P/l> [ 0657 1,10809 1 <«n>.0519 ' 10/89 1 <,B'<> 
10664 1 3027^ ' ^&R> L05b5 1 HObSS ' --B^v ^043" 1 HOz+M 1.-3Ri HOoSb 1 '-'OSo'" '^5==>cG37o - 
S0004: 1.<BR> S0146: 1, S0027: 1,<8R> S0028: 1. S0206: 1,<BR> L0741: 1. L0439: 1.<BR> L0740: 1. :.07.54: 1.<BR> 
L0749: 1. L0756: 1,<BR> L0777: 1, L0731: 1.<BR> L0758: i. L0581 : 1 , L0599: 1. L0608: 1, U^m^^: 1, L0603: 1, H0668: 1. 
M0565 1 \ D667 ->0 94 1 \ 154? i ! 0-^23 1 1C4'>? 1 S0^24 1 snu f OSCr 1 143 HI I ' ''l/^ S\f53 81 
623 766 AR054: 41. AR050: 39. AR05 ■ : 31 . AR089: 7. AR061: 5 H0618: 2. H0040: 1 and H0522: 1095161 528 149 - 
BPPIM-' \\y 1< \ n ^ fhiu-^ti. A p 69 144 HAPNv33 1151 374 154 1 "'■^c 7P -!n9M;"i)1o \ -u61 7 
AR089: 2 Ser-13G to lie-135. H0S19: 1. H0575: 1. Ser-iee to Lys-175. h0615: 1 and S0028: 1. Ser-238 to GiLi-243. 
947872 529 1 - 477 1 142 Gi!v93 to ArG-105, Ser-130 to 118-135. 145 HBTAES4 11 28800 155 3 - 416 758 Thr-45 to Phe- 
55. AR089: 1 . Ar051 : 0 Leu-62 to Asn-67. SOI 80: 1 781946 .530 2 •• 295 1 143 Thr-41 io Phe 51 . Leu -58 to An.s-63. 146 
HDPVY89 827026 156 2 - 580 769 lle-8 to Arg-16. AR089: 4. AR061: 3 Leu- i04 to Asp-110. H0657: 3. H0253: 3, Arg-133 
to Leu-141 , HQ494: 3. H0521 : 3. Qiy -182 lo A.sp-187. L0593: 3. H0437: 2. H0587: 2. H0559: 2. HQ620: 2. H042S: 2. 

Lo/f > ^ Jfteo HO \ 2 ^=.002^ 2 LC439 2 H0556 1 Hi l^b 1 --04 P 1 Hi 619 1 „002! H0M8 

I n 1. 1 1i S 1 H '^15 1 h^UC^ ' HU172 1 HOO'2 1 HCBG 1 hJlol Hnci7 1 HbC73 1 '^0^C4 1 
Hj 3. I l-Jfic HOG t 1 HG 29 1 L0'e3 1 ^0662 ' LO'bb 1 U 8i 3 1 „J ! L0438 ! hOb! H06:2 1 
^-05o9 h3 ' -..4^0 i H0576 1,SU037 1,80206 - S00S2 1,L06Q' 1,H0G65 1 S0424 1,h050C ' d' i 
H0008: 1. 147 HGLDB21 1010920 157 240 - 1388 770 L8LI-20 to Pro-34. AR061: 10, AR089: 4 Lys-36 to Lsu-b6, H0688: 

2, L0803: 2, Arq-63 to Giri-72, LQ566: 2, L0749: 2, Pro-215 to Thr-222, LQ777: 2, L0594: 2. lie-288 to LeiJ -297. S021S: 1, 
^-C5b7 • AI3 i^/foGv- 346 H06ofo 1 H0341 ! HOeeS ' HOSs! 1 H03/0 I H0318 1,T0103 ' h0024 ' i-'G^£.2 
1. L0769: 1. L0800: 1. L0794: 1. L0756: 1. L0561 : 1 . L0804: 1. L0S.57: 1 . L0636: 1. L0635; 1 . L0789: 1. L0653: 1. L0665: 

LG'bO !adHi2'- 1 4bt^ 4 ^\ " 3^^0 ^4^: A a t C y 39 i^i&HnANi' 4/"81i:- ^4 Asp 6G tc 
I, ■> ^ "'U61 '^fii 39 1 Gil. 36k Gin 1-2 Sb4M Tc 10^39 1 ! U/r?3 1D tO-^-g H ! U7"'' 1C t Q-'^e H 
_ ,j S _J LG 10 ^ riO /r 1,£03&4 4 LU^/' /+'.5R>^0/91 1 L0G53 1,<-BP^ LO&Oi. ^, _0b(^6 4 vB-v 

L0748: 4. h-10441 : 3,<BR> H0051 ; 3, H0266: 3,<BR> S0003; 3, H0644: 3,<BR> H0032: 3. L0770; 3,<BH> L0803; 3. 
L0664: 3.<BR> H0658: 3, S0380: 3.<BR> S3014: 3. S0206: 3,<BP.> L0754: 3. L0750: 3.<BR> L0731 : 3. SOI 92: 3.<BR> 
^3e5-' •> S0->98 2<Hf%S0358 ? ->036C ''.^BR.IC^^? -> S6C16 ? <^^\]> 10574 -> 0040 ^BN-, f 0013 ? 
-'O'v 2 D" HO G-- _ S'02o 2 [?R.P04^'« j HOC-Vj 2 .-BR^ HO'^" ^ <-ni22 2 B-n 2 ^'^^^ _ 

1 U61-3 ? 060'= ? B"'->i 0U4 -J fiue>.=^ r "Oft- HC">?1 2 S3C1? P'-^ft- ^ou'^■' .'orB ? B"'->ic74'' 2 10745 

2 Lb74-' 2 LU -30 Z'^R ..j7oO ^ Lj"'^'^ 2 BF-hOU67 2 hu^^"^ 1 'CP,- ^-341^ 2 Hufl 1 'CP H0C^6 1 
SnG4j 1 <-ER Ti j4j 1 Hjbbe ! EP> 50212 1 I EP bi 8 1 HG„Jo I EP>ROc]i HOe^C 1 vER., 
H0351 1 h-j411 B^-'^0"2^ 1 ^045-^ G^-Hno«2 1 HU^'j^ 1--"R HO-jb? 1 H0o32 0-^.^13114 

Hj42/ ! ..B" ROlt Hot 'b 1 vER., i04/^ ' H0309 1 ^.ER., HGb9b 1 J46 1 < BR =■ Hj083 R03t 1 < BP > 
Snb22 1 HbC 5 1 '"R H0331 1 ROS'^C Bi> HU628 1 HO^'2 1 -rjR- HOjfio 1 ^0036 1 H0"6o 1 

' ^ <'o< D b w I 0 ^ fj0&33 1 .BR; .v0210 ' I 98 1 H052& tG33, 1 . G' 4 

L0764 1 3-7-1 I < — ' B- '^'o - [o''8R 1 107^4 1 0tj07 1 L0&3e ' LC7% 1 Lu647 1 ^0790 \ 
fc>03'4 1 . D-.^- ^D .381 H0b18 ' Mlb'^f 1 H0^36 I SOOS^ 1 _.0/44 LO/49 I L0'£.b 

- L0759 ' . IC-jo ...CI 1 H0653 1 ru24r 1 H04r2 1 ru042 1 drio S0424 1 149 HnODAf<55 



http://www.wipo.int/pctdb/en/fetch.isp?SEARCH_IA=US2001001312&DBSELECT=PCT... 6/16/2008 



(WO/2001/054733) NUCLEIC ACIDS, PROTEINS AND ANTIBODIES 



Page 23 of 71 



1 -> oo p ^ ^ r-1 Mm i\i f ( Phc R ^i- ^ ^ T ^ 

■^9 19 ^ / /> Oc I \f 1 1 0 C ^ 1 f 1 oG(.44 

'^no ^ 1 h ^? k rh h MO 1 \ 1 1 ? l l 3 /"'4 

iLi ^ Ag4 APG^ K RObl Giu / Pht " 0^6 ^ S 4 1 a d T 1 L 0 ^ 

9 to-j-s C4 q 49t I -> [t- 31«f i? i o 5 Gi 0 ^l 441 t V 44!- A 51 t ilt- 

r i iC 402 11 1 2 HTL 10 2 16 APo 2 F ri t H 4 H 20'" hl121 2 

H 556 1 4 1 M o T 1 4'^ 1 H 44T I 0^5 fj 1 10 ifi 1 H R 1 JH 0 1 ''S ^O^- 3 

f ft- 4 to j 1 ^^ 9 1 Af^ 1 5 -5 t J c HO^'S 4 [ 51 -5 II oh [ f1 
A o4ct Th 4 L T LO 4'' h cr o lu hOo 4 T 4 Sp 01 t lit t ° 1 c 4 L 41 1 
1 t C 1 IC 4 4 3 i fh 0 to f i /I I 0 66 3 J 4'>4 -^-j t ! 0 44 I 5 

^1 11 > / ■'t, LO 5P 3 Thr'*'^ r 3f tn IC4 ? \ -5 

p 4 " 4 o -^01j<5 2 C0„t2 2 Se 43 t G! 4 ' HG<-«3 ^ ^00 4c tr. c h 2 ^ 

h'^^1 2 o 7 HC574 2 H041 2 HUloO 2 HOU 2 " Oo^ 2 0 U I ^ 2 9 2 

^ 9 ^ 5 ^ LO ' H 44' I ()■= 4 ^ HG 4-5 ^ H ^' I I 1 ^ > 1 

04 R 1 -5 1 H05&n 1 Ln 1 1 H 5 1 DP H-^-^uO hO 1 DR H 4 1 6 1 CP T 114 1 
H41bh H C IH3b1BR04IH 1bFG41 b 

HohO LHOllH 1R OU^O 1 ""0 02 B L01 1 10 i Bh h 1 

■-.6 ^ S P ^ ^ bp H ei* 1 H'-428 I ^BP HO 31 HOI ^■^ 0 - 1^ 

S0035: 1. H0623: 1,<BR> HQ494: 1. H0633: 1.<BR> L0763: 1. L0770: 1,<SR> L0768: 1. LQ766: 1.<BR> L0375: 1. L0651: 
i.<BR> L0378: 1. L0663: 1.<BR> L0606: 1. L0783: 1.<BR.> L0790: 1. L0663: ■i.<BR> L0665: 1. H0144: 1. H0547: 1. 
'■01-> 1 >\Cn-^0 1 SOT>) 1 1 MO*) f 1 SOi?? 1 SOC^ 1 0?Ct =^003? 1 I C-'40 1 l0-"^4 1 I j 4 

1 . L0750: 1 . L0779: 1 . L0752: 1 . H0444: 1 . H0707: 1 . S0 1 94: 1 . HC423: 1 and 80424 : 1 . 969432 536 3 - 1 448 1 1 49 1 54 
MA AX ■'I 508^55 164 9 ■'iS ]> of/ 5 AHe»> Al 4 I 4 Al 10-^48 1 > ! 0 8 Gin 
toa " 04 « 1 hO 12 A 1 bt Al SO 2o SO^IO ^ T\ I U L 0^ LO^T 2 GIl 1 <" to 
1b 140 I 5 '> \ 49 Ali 44 o k 5 "^Q ^ [(.599 / \-3 591 [ 16? I 1"^ fOI 4 1 c 1 t 
Po IS H033 1 HG i 1 g 1 to i8 P n 2 HO 1 on HOo'^ 1 HUO 1 HO 8 1 

0 r6 1 4*^? 10 0 10 110 111 91 1 I 5 Q NO-/ 1 Q-^O 1 0"^ 1 I O-^-^; 1 sn SOI'^? 
n+->21 1 ^137 b^i "■'S 1*^ T t Ty o^-^toAl 2 oin o Ah 2 A i f b o Ala T It « Glu 

l^^toiejl Ah 44tcG 1 6 -3M59k ei 66 l-'-i o Pk 86 n 1^ ' 9*- '^'^^ >1'>11"'''9v 
6-^0 -7^ - p p p ^ /s^p fit ■?^05■^ 2 HO'^RI 1 P ^cO Hn<.14 1 52 ---12 9 p^.---^p^.2p 
1 " t 9 ' toH 8^: I 6HAU3V06 11 SO'^I 166 1 6 21 cs It t I 

AP fiT ^ri/ 0 1 A Ou'^; 2 "^00 fi ^ Thr^t^llc 4 HU6 4 1 H0^> j4 1 H 136 1 Th 14 1 i 

^ 1 Th <.t A p 1 HG 0 I H ^ 1 1 Giy 1 t Id H b 1 G4^b I 0 I 1 a o 

^ 1 ^ oo07 lo^'-i f^^^A Ly 1 Tl Ag^^o o Al o L) 11 c P 1 

HI A 1., 1 t 1 GiL t ^ o 9toG A n Lou 0 °u o |y 14 p IGtc 

^ " 2 9 115 A r Ly U Th ^2 r Aro ^ / t.3 r lia 1-^ H v 6 1p 2-''^ 

v_ t Tyi f AP 8 <5 A^061 1Atg<5 LtL „9 H034 2 HO <5 Prc42tcaia'4 H 6 1 H'-6'6 
1. AKi-95 to Pl-;f5-106. S0354: 1, H0427: 1. H0040: 1. H0488: 1. H0059: 1 and S0386: 1. 908818 541 1 ■ 4771154 Glu-7 to 
1 I 0 1 bHC/^FA3' n->'6/'2 1 8 2 81 A ! M t'- A:>- 63 AR I 3 A^ 61 Gin 

1 "=100 «0 8 4 50 r4 15 9tc Ih 1^9 1 )A 11 p-^r 1^ r?' -5 A o 1 to [ 1? 
F° AOIF An H IHri^iA-TSlt | L 1 A^tLI 

to ■> 1 1 1 -3 :H 10 -5 1 00 4i 8 4 011-5 160 HiCX:>!! ^ 151469 5^1 1 I fo e 

^ ^ " oi L. to Ihr 2 <■ 4d » HU<lU Hi f to ^ Uf ! ^ ^ 11 1 

!U "j^ ? HC1/0 1 -3111 uGin ^/ <t05? 1 H05q6 1 hOOSI 1 Ht0>? 1 HiO 8 1 lOn.0 1 0-^64 I jHO"' 1 
L0791 : 1 . H0521 : 1 , L0749: 1 . L0758: 1 . L0599: 1 and SOI 92: 1 . 94921 0 544 505 - 1 85 11 57 Tyr-7 to Tyr-1 5. Pro-43 to 

\h ? -5 k / . 62 A'' 68 to As vi" ^J\e 61 hM )6 14^7411 ^ '-(S'' 1 -^84 --aBtc 51 

^ o -.0 no 1 -i 31 1' b1 U*- 11 3C!n ^ l F 4 ^ 

9 f ^ 1 1 C R fi 9 ■I Af^ 1 I 3 t /<■ 4^ Hj45"' 8 I 4 51 fc A j I 6 HO 49 1 

A 0^1 110 P n Q hOf^Q -j ^ 11 E Lc 1 HO R 1 HO'^B 1 CI 1 1 L 1=^ P 1 HO 1 

"3 I - f 94 G1 t er I ^ ^ i 3 1 

P 1c I L 9 Ly 4'^ c f'l k A 1 A b^fc Vsin Al 1 t>Lc 1 I Lc 1 I o 

t AO ] G I I ^toLt 1 o 6 PIEEK 14 G1 416 fc e9 G R 1 TO 10 1 4H M"Pe 

104 "^51 A 1 t> A I0 /,p 1 AP 61 5 I 1b tj J 2'3 P 5 HO 1 L 4 t A "^2 

a d LG I e o I 6 lit 16 vj! 1 &t Gi I"-? 9">"& ''4 6 4 M^O e 1 Ala A p 

3 10 It r ? n 1- ^^ Of) I o'-?i 4 \ iu?f 1 hc 41 1 su2i 1 

bOMb 1 i I II )G ^ 1 HG t I 4 1 I HOO^J 1 H 

PU47 I 1 ^ Hn(41 1 )W 0 21 1 I JffO HOC -5 1 974 H044'^ 1 
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5 Ala--144. His 



15 1 H 5 1 IC '=R 1 /4 1 IC'>4T d i 4-> ^ 1 94Q ^ 549 1 0 11 ( I Giyl'^to 

in 1 F ^ t V I °o t HT e'' 1 4 Ai to Ty 4 hP 0 1 AF b1 1 q2 b02-'8 

H -5 0 9 H 3!- -5 1 Ml i?11'= 49 1 «9 1 *> :jI ^ o I 91 At 61 5 -5 e ^•^ o 

4 i. H>.57'S 1 ^ t r 3 1 Hn^12 1 Q-'PO ill 1 5 1 1 9 

hlLCf 4 ! 93*0 /9 10<l^3 'P'^^'APfSl AP i8 b H0<5' 3 HO-^I « L " LG 4 1 

1088 -=^51 1'^^ 1154Af3 1loAg 6 Ald^ to vr -8 Pro <■/ U Ly Ro r ^ B hF'^KKI o 2-- 

"G ^1 Aaf^toT AR n APO ! " LOM b ^0/31 "5 f 6 IC I 9 t 

0 1 r n 1 L 1 fi 3 1 n ■'P h^^^ H ^-j'^ 1 j :1 1 1 hHFF o 

oil 1 PG 1 J 0 1 H 4 HO H Gj 1 D b i H 1 

HH L 0 -5 So 1 AR ^ AploC) HUCI ) 1 1 HA A^ '=>'>'^9 1 115 A f: 1 

°u ^"6 '.h 9 1 sS^cdW-^^^' Ly cj oTir« <^0G1 1 HG1 b i 2^- -^ G t-> p 9'- 6 

1. L0745: 1, 126550. Ser-118to Lsu -123. L0779: 1 and L0758: 1. 129900. 133170. 154276. 173360. 173360. 502136. 
602136. 602136. 602447 1 74 HAGGF84 9 11 31 2 184 1 - 333 797 Lys-14 to G!u-27. AR.061 : 3. AR089: 2 L0766: 18. 

^■y£, 1 iOi-'Q q [o-'49 H 10438 S I O'' 0 5 BH 07^-^ 4 I t 59 .^bF<~. H0441 ■« HOO'^-' i PR 10 

o -7^ - Lr 4- ^r, ,^vz~>i, z 3r H^-^^e 2 HO'io^ &" 5 2 L r "p> 

^ 0 6 P I -5 1 f 5 2 [ 0485 2 .-Pf > [ 9 6/4100 

P H 1 I S0r2 1 "^F 1 1 o ^ " i., f^o 

1 <.bf 0 46 1 < 1 [ f H 1 f 11 PR M0M4 1 D4 1 W t) 014 1 O^e'' 

B h1o« 1 HUlSb 1 PHI 1 H 4t B Hu^ 3 1 L « 1 b L 2 1 L 1 
1167 1 66 [0-' 6 10 5 1 0 I -5 i 1 i \ \ o 4 1 H 5*^0 I 051? 

SO 1 j ObO Sl, ''2 1 G1 1 1 1 L H 3 1 L b 1 1 1 H b 1 GHb 1 Hl.4 ^ 

lOfj'^ 1 d d 4 ? 1 -> 1; 1 D S'' f 1 11/ 8 Hp oh"' ARO^ t 89 1«5 C r ^^4 k 
A n IbO 3^ 5 h 6 ^ 5 1 7 to c 14- Lu 48 4 6U 4 l 1 t>«!H"'o hO^^S 3 ^"i 26 3 i 21 to 
k^^ H 9^ ^ S ^ " H'' 99 ^ HOM 2 H l"^ H 4. ^ HOG > H01 HG=- ^ ^-QO^fc H01 
2 hU6 4 HCb3 2 H^^lOu ' h 6 •-r -j ^CO 2 2 HO 44 CP L 4 8 L 6 ^ DP L"i 44 ^ 
LO 1 -5 BP 0 9 L Oi BR H 6 / HO -^.^ > BR HO fc 1 HG 2 I P H ^?94 1 h BR 
H5lhR BHn41H 1Rni8140D 5ih5o CP 0 

faO 4 ! BP H c1 1 H 0 i BP HO HO «fc 1 <BR HG* ! H 4 b 1 BR h HOlo ! BP 

5 h -4-. D-i HuOi-Q 1 HOI 2 1 ^ R 04/1 1 HoO^* 1 '^R HC071 1 HO 6fc, 1 0-^ h 2 
ri ' b3 1 <BP^ h 6^8 HO' M 1 BP'^ Hf 0 1 H0o23 ! =.BP Sf 038 1 H04-^4 ! =.BP HO 2' h bM <BR> 
H0386: 1. H0509: 1. H0131: 1. H0130: 1, H0546: 1. S0144: 1. S0425: 1. H0529: 1, L0565: 1. H0547: 1. H06S9: 1 . H0435: 

h 6' ^ ^3 H0'=-^! 1 2' C0V8 ! S <■ 2 1 LO^^Q 1 f 4 ! LG^'9 I S02^^'■ 1 HG 4 1 9 

1 r04 1 IT^ i 1 T r 1 10 c?^ 1 / 1 d I 04'' I'^c t)A ! YO-^ 9 / 13 Ue-^ ''"''^ « r 1 

F ° t H \^7\ 1-^11 c 1 =" to b1 AF ^ 1» AR in t 1 b AF 

i5 Af^ 9 -3 I-? t ff 3 4 61 3 H 59'^ 1 i HK I 0 1 n 3H ! to fh /1 

A" b1 ^ b o b3 1 '■n fi= Lf fU HOf 1 1 Lff 1 !-i ^1 L -< 1 ^ 

snoh 4^ 1 1/9H-:>XBV4i "'Oei 1-5 189 1/4 4'56 802 Gin 3 u Stst 1 2 AROS^ 16 \H061 An tjAn-i. Su 

2. H0438: 1. Ser-93 to G!ii-98. S0049: 1 and H0547: 1. 180 HCEHE35 909937 190 3-392 SO Asn-6 to Pro-13. ARQ61: 8. 
\ OPQ < ??2 HOi •> 1 <U94 1 HO-'^O 1 a d <i 264 1 ^PV8^911>74 91"^ 314 n 4 1!- > n 

H O'^ t i L04 1 1 2HlFAT "3 2^^ 8 2 8 ""So oOS L I'^to er 2G AP ri 2 A 0« 2 g Aq 



0 R -"^ A-^O 1115 4 1 %« L t. H'^2UR 4 lO'' 2 H 2 1 101 H 5^0 HO 2 

G H G ^ HG 0 4 114 1 ^ 4^:0 HO » H 1 HO I H 1 H I ! 

H ^'^1 1 T 11^ HO 14 1 H f^ 1 Ht4 ^ 1 h0561 LO 5U 1 Lue'j 1 HO R 1 HO R 0 0 1 H "^21 

1 0 &"> L">'91 11 94 1 ndHO 4j 1 |J HP \[ " 06 4 19 / j 0 I 
20. AR089: 4. AR051 : 0 Phs-3S to Gly-46. H0581 : 1 , HQ494: 1 . Qiu-89 to Hjs--95. H0521 : 1 . HQ543: 1 and L0465: 1 . 1 86 
HD-NC96 934b<.0 1 e3 3<i 8 9 V J to L. > cs AR089 i AROM 1 A'StJ 2 t^ G!n H J' 2^ 2 cind LO 1 1" 
HDP->R15f' 9fciL.5 1 J/ UP o^^ 810^^0 26 to «. AP 61 2 A OP'^ 2 3 Hr 40 tj A n 51 O'^'^O 1 '■40 1 
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1071" i 107=^6 4 0777 4 i 07'' 1 4 I IJ-^- 



HDQDa20 r2''no_1o « ! 1 \,1f= S 1_ o " APOt> Sp 2u to An on Ho>21 ^ <^ Asp 

LO-^le 1 1eS HDCHEn !_2f^» 09 1 74-' 12 PhE 7o to ^"-r 0I AP1o1 " AnOo^ ^ Hio 1 >^ o ^Co Lo?^ 1,^ 
ltK.« 11 Pr ) If- I I i-r / [0''/'=> f [yi 90 to Asp ?01 HC'>?1 5 I 0"^? ■> j -Ji 4 fo I eu " 4 1^748 

4. L0756: 4. Pro -224 to Asp-231 . L0777: 4. LC-731 : 4, L0581 : 4. L061 9: 3. L0566; 3, L0779: 3. L0757: 3. L05S8: 3. S041 8: 
2 LG^ 8 2 -^JbSC 2, LCObb lO/69 2 _C.i/'3 2 LO/M 2 2 ^0/-^' 2 LO'£.i J hj26e -OoJ J Sj3oe 

' hOZCS ^ 1 H010R 1,H0575 ^ HU618 1 H0544 1,H0545 1 S0C50 1 HCo^l ^ h02o6 ' -0..'^^ ^ 

H0644: 1. H0068: 1, HOI 35: 1. L0564: H0494: 1. L0475; 1. H039S: 1, S0144: 1, S0002: 1. S042S: 1, L0763: ;, L0761: 
LI.C42 1 LU-64 1 ^J622 iSfii^ 1 LOPO^ 1 L0eP1 1 LOo^" Ix.'^fr 1 LuPOS 1 HO-j c) 1 H04 - 1 h- Jfi-'^ 

bu hi ^7foThr77 HD~J y'fio ' -5447: 200 46- o13 Hi. to s' 14o A-^OoQ o Aho?? ..1.2 o la :i 
^-C4S6 91 "E2KZ:' 9099^8 20 2 796 814 ^eu 10 to >Jy 16, AP061 3 A^039 4 Pio 3' to h.62^ 
78 to Cvs-87. 192 HE8UY74 960914 202 1 1 1 -455 815 AR061 : 2, ar089: 1 H0013: 1 and S0027: 1. 193 HE9ISi066 
974353 203 362 - 871 816 Ph8-8 to Lys-27. AR.061: 1, AR089: 1 Ser-79 to Ser-87, L0774: 2 and H0144: Cys-102 to Va!- 

-6 -J 194 HF MBf61 9v';9957?C4 1 -351 817ARC6^ 8 AR089 4 L 0547 ?, S0046 1 10471 1 .077? ^ 1 Cf -59 1 s-j 
L0780: 1. 195 HETLF29 909762 205 3 - 416 818 AR051 : 4. AR089: 2 H0046: 1 and L0758: 1. 196 HFIUE75 909758 206 

0. 775?; 9C^s 1 to / Ml Af m-,^ 1 A^oei AU 14 15 M-it ?-> ! r~48 S0r4'> 3 <rr15 ^0 6 ! ..:i360 
LU717 1 ^of-.n Li oh 1 Lnfct4 1 HG17o 1 LU593 lanccGlSb 1 y" hF'<'ITG6 ^^C r>1'^ 1 ui °^0 Asp 2 to 
Pro 7 Af<089 T A ^Oi i u f r< ib < Cin -^O MCr?0 10761 C76g - 10744 7 ! 07-4 c [ >>£6 I Dbf^6 1 

inuKiSn 198 HfH' 31)^9^4 39 0^.6 b< C 8 i '^Rrag Afi^-1 I.-'JGC I I XJl> I 1 64 1=5 J IC >4'5 I 
199 HHEHC53 921783 209 3 - 303 822 Glv-59 to Ser-68. AR039: 3, AROei : 2 19p Ala-S7 ro Giu-98. L074S: S, H0033; 5, 
Pro-1 05 to Asn-1 21 . i--!0622: 5. L.0664: 5. Ser-148 to L.ys-1 59, 1.0439: 5. 1.0779: 5. Phe-207 to Aia-.222. L.0731 : 5. I..0758: 5. 
lii;-284 to Lys-289. L0665: 4, L0744: 4. L0S01 : 4. H0667: 4. H0255: 3. H0518: 3. L0665: 3. L0438: 3. S0125: 3. L0602: 3, 
L0742: 3. L0604: 3, L0595: 3. H0542: 3. H0266: 2. 80358; 2. H0393: 2. S0278: 2, H0550: 2. H0333: 2. H0599: 2, H0318: 
2. H0545: 2, H0123: 2. H0Q50: 2. H0620: 2. H0179: 2. H027!: 2. S0036: 2. HOI 35: 2.<3R> HQ634: 2. H0087: 2.<BR> 
W Ui - h i&iC 2k.B",^i12]i 2 GGi'^Ci-, 2<E:R->^0/6^ 2 L064H; 2 .^BR U -68 2 10,^4 2 <BR^ HG144 ^ L0b6 
L I 'lU'^^ ? ""jO. G==-L0747 2 10755 2 -bR 059J 2 HuPQ'^; 2 CP-HO'j^R 1 ''■0OU2 1 BF-hO.22 

1. H0685: 1.<BR> H0294: 1. S0430: 1.<BR> H0583: 1. H0650; 1,<BR.> H0657; S0212: 1.<BR> S0282: 1. H0484: 

- <D"-. "„%o ^'^041 8 - <BR> 90420 1,Su'^54 1 -.DR; S0360 1 HU^SO 1 ',3R>S0u07 - 30046 1 , ',B"> hOCI 3 
i, H0351: 1.<BR> H0549: 1, H0392: 1,<BR> H0586: 1. H0486: 1.<BR>T0060: 1. L0022: ■i,<BR> H0122: 1. HG196: 
!,<BR> H0597: 1. H0544: 1, H0009: 1, HOI 72: 1.<BR> L0471: 1, H0023: 1,<BR> H0071: 1. H0256: 1,<3R> H0290: 1, 
&0C22 ' <BR.HCC'3C.i 1,HC'553 ! <BP HOeaB ^ H0182 1 <BR> H06 / 1 H0&06 1,<-BR>h05bl i-'O^ 3 - < BP . 
HQ056: 1 . H0623: 1 .<BR> S0038: 1 . H0494: 1 .<BR> H0625: 1 . H0561 : 1 .<3R> HG386: 1 . H0509: 1 .<BR> H01 31:1. 
HO ; 30: 1,<BR> H0646: ;, SO ; 44: 1,<BP.> S0344: 1. S0426: 1.<BR> H0529: 1. L0763: 1.<BR> LQ7;'0: 1, L0637: 1.<BR> 
101 1 .Oue-- ^<,b-i>lt -5 1 !0/76 1 <3fi> a6'39 [0383 1 'Hr> 1 C-^^O 1 H^'54"' 1 <.Bf^ \ ^O'^ I Ob'^C 
'^&=>hjfa7G SCloi^ '<rbR>h0b21 1 HU^Cb 1<5R>SDo'->0 S0D28 1,<BR,'cOO:2 1 i.J/o^ ' ^- ' ' 
i0757 1 0759 ,S0?60 1^04^5 , H0595 1 .0597 ^ 10365 1, M0658 , SC24? 1, H04?3 , h04?2 1 ^no 
H0352: 1 . 200 HHERQ79 944057 21 0 88 - 474 823 Ser-3 to Thr-1 1 . AR089: 3, AR061 : 2 Lys-32 to Gly-39. H0597: 1 . 
H0435: 1 Thr-50 to Giu-57. and H0543: 1 . Thr-83 to G!n-88. 201 HISAP59 959140 21 1 130 - 843 824 G!y-33 to Ser-48. 
A^ 10^ 2 A" b^ _ _ -'C' ^ ''^o 4 PufiG'' o Hfv v2 H004b C LU^CB ^ JJ/*' ^ b ' J'^ 2 -G5SG 2 

H0581 7 I 0194 fUJClS '"iBi 0 7 [0659 7 I 0521 -> hj743 ■> ! Oil^t - IC->'=6 1 Su28? 1 .OG'^C 1 f)061^ 
1. H0618: 1. H0231: 1. H0569: 1. S0362: 1. H0522: 1, T0006: 1. H0135: 1. H06-;6: 1. H0413: 1. H0623: 1. LQ351: 1. 
SOloj \ _j'h^ LGV2 I LO^fc_. I ..0 94 ' \S<i lb 1 SSto 1 1052- \ LObb/ LG cb I H; 4^ 1 h-Jb^ 
H0690: 1. H0658: 1. H0672: 1. H0539: 1. S0378: 1. L0555: 1. L0754; 1. L0747: 1. L078Q: 1. LQ596: 1. SOI 92: 1. HQ542: 1 
.n>. f ' 2 ^K'^vf o 6- J •> >4/82GGiy 2£. toCIn 31 A vf o ^ ^'i' - I ',-.n ^' - 1 I C > ^ 

LU^"^ 4 "'I fo H "'C LO-'C L0766 3 le 82 »o Arq 88 LC74o Z Lu^tj o a!i1'-4 o ^' ! 1^« H055C 2 LbC02 
J- IC ' 2 .0''9 10^8.1 1 HO 08 1-0013 1 1008 1 S0010 HO'28 , 1' : 1 ^'D^o lO 1: 

.10^ - I 1,735 1 LueOO 1 077'* ^ 10533 1 10803 1 10776 ^ I b657 1 ! U73' 1 'IC>>'0 1 ^0"; j ^ f-U521 1 
" [0/3' 1 3003! Kncil03fi6 I 203 I'! fHP86 0V3'34 213 3 I 3 0 826 AR089 1 Af^^' I I • 4 3'1 3, 

i r< S0U28 2 HUR56 1 '10645 1 1 S022? 1 rtm6 1 '10328 1 HOjPM 1 \ Jf>i4 ^ nOU? 1 HC531 
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W 26 
MC41? 



f G> 1^ E- D 9 h 
J 4^ H b I BP !■ 



c ( ^ V cr « F 

/I « li 0 64'* I 0 ^-5 1 :,ln 1 ?f > Q I 
O-^ 1 HUC5^ 1 HC1 1 Lnfc2^ 1 LO "S^ Ltc6 1 ^0 

6 1 60»2 AROM 3 aRf&9 2 1<.u12cl 1 1^6^ci/ LO c 
.0539: 2. L0742: 2. 600808. L0744: 2. L0754: 2. 601284. L0777: ! 

1 'M ! -lO^! 6 HO 3 h 6 1 HOi- ; 1 H 
HO 4 1 H 5 1 H f^rr 1 4 L 4 1 



A" o ^-iO I H 1 -i h b^^G Pro oln ^ HK slB14 0994^^ 9 ^ ^ « ^t-i^ 9 

AR089: 1 . AR061 : 1 Arg-22 to Va!-29 S0007: 1 . S0222: 1 . Giu-51 to LeLi-64. S0049: 1 . L0438: 1 . H052Q: 1 and L0439: 1 . 
210 HODFF8S 9749 11 220 14-544 833 His-8 to G!y-18. AR054: 34. AR051 : Gin- 160 to Leu-167. 29. AR050: 23. AR.089: 
4 A^CM 41^0 1*^1 HOHC h47 1''166B3??1 6'^9?161 8'34 r/8'3to 'KHOBI AR «. I » J 1 1P t5 f v 

2 r 1 '-'«'• t Lte ■'-'t-.^<=> V Sr2 2 1 Hi" ^ 1 Gi I'^t^-e S ^ S"1 2 1 

911 "jcB 5'54 1 i'''^ 1 6 Giy 1 to f c 1 i !l C E V8 94-5 56 1 -> 41 U I e R 9 1 Af^ 1 C 

21^hRA"'Kb »o« 2 1 b In 1^ o 2 ARrS9 AR 1 L «>u^ 1 L 21 Si '^S 2 

M 3P I n [ 6 10 48 ID"' ? 0''4-' -> 10 ^9 / 1 0 -> 059-5 fjc^-j 1 |c ? 1 

H L 2 I H 1 1 T 11 L t 1 1 Lnio 1 HGo 1 Lu ^^9 1 U L ^ 1 L 1 L o 1 

1 1 f [ in 4 01-5 H 5 > 4'^ 1 [ 44 [0 40 1 [0"^49 1 D I 1 

r<L 124I-PD1 1 c 14 3 L ItoLeb AnOo'^ 4mP r A p P o H 1 

-3010 1 5 n A[ [ 4 4 8 »>51 838 f <■ c i ^ 1*- Af 61 1 A f^-i 0 ?-> 3 \ 5c I r3 1 3 

H^^ ^ Lg 6J H'^'i 1 ^ \-')5<='5 2 L07 ^ ^ Lg 58 H06 3 1 h054i ^0^ 0 1 h05Rb hUl-c 1 '-O 1G 

hO fc 1 b b1 TOOl 1 H ^/ 1 L01 1 1 HGM 1 H ^ 1 L 4 ) 4 L b06 ! LG« 9 1 H " 

hU478 1 L-^ 51 10-^4 1 LO-'-^l 1 O-'Ro LO 1 1 AND 0 66 21 H-SODZ 4 2 41 P 9 Ly 
49tL L = b AP fa 1^ APG 4 p 1 6t i 11.^ HO 9 1 nu h 1 Le Ot ^ ^ H 1 ] I- Kh 4 
82 86) 2'^ R4R 4 s 1 a $AF 61 ' A t p 44 HO 0 ^ n 1 ^ ^ a 

bO ^fa 1 =inu CO ! ^! H MT 4 11.^94^ 6 «41 Iu29t mR i 4 ^, o q to Leu 

4 u GO » "^cr (.3 Hu05«i 4 48 4 L 0 to " f Ho HC6 4 LOG > iln 

L08C 3 ^Obb Lf4 8 3 H0b4 3 LO/'O 3 L0"8 3 Hf 2808 2 i-'0123 „ H0G14 HGo ^ HO 3 2 L /69 
2. L0766: 2. L0803: 2. L0775: 2. L0666: 2. L0751 : 2, L0745: 2. L0731 : 2. H0265: 1 . S0408: 1 . H0549: 1 . H0497: 1 . L0622: 

h b H01Q4 I ^0/3 H054'^ 1 V4 ! S 3 2 1 L 1^i 1 T0G1 1 HG^«3 I H 1 h 1 
H"'4 8 1 hOb2 H C""^ 1 8 1 0 (. 1 H01(. 1 Hf'41 1 L 3 1 r- 41 1 H '^4 10^^ 1 LOfcc 

LG ! I 0 G L 6 1 L 4 1 6 LG I LU ! HO ! H 6/ 

I 0 6? 1 0 ilO'^ 1fl'= IH06 I 0 8 [0 4 110^ 1 4 1 1 I 0 

^ <.1 " bi. 1 V 3<u23 ''t o12^l 1 tiAl 1 AR f 1 A U t. ^ L 8 

n. 59 ^ A'-p4->to r51 i 001 1 H0618 Pta 59 tu Pro 65 H06 0 1 arC I 0-'79 1 Pro S o Se- rf5 ?-> 1 
HTEGO05 932583 230 3-884 843 Pro-1 2 to Tyr-2 1 . AR089: 1 ,AR061 : 0 H0038: 2. L0745: 2 and H061 6: 1 . 22 1 HTEKT33 

H?>'> ■^0 4?^844AH0>■^ 1'=: \F 061 ^ 0''66 4 h 45 > h 5? S0360 ? 074t -> \ 46 I 0 
H 2 t S t 4 1 H OOo t LGl 1 1 H lo-i 1 hll2g LM» 1 HOI r hObl^ 1 HG1 1 1 H 0 1 h 0 

I 0I 1 I 1 8 [ e IO7 5 1 0 9 1 I 6 0 4 1 10 P 1 I -5 1 H 519 1 I 04'i-> 

h-6 1 5 1h-5l1H0^1T^1 L'^7'=i L 1 1 L 1 hO 1 H 4 1 J J 

LO 1 ^ NT \1 6 44 6 o A! It c hR AR ^9 L t HI P 4 

t A Ci A f 2 19 1"^ 2 HT IVi" «-0 4 1 1 o4o 5; 2 1 ^ f ' A-^Oo 1 

AP&11 ueo ILO 0 '^l^.toTp-^HbL 0 109 L61 

L r-5i 1 8 r LO 6 1 H 4 h 5 1 HOu 2 1 md Hu^5 1 -> 4 HT 1 o 1 51 4 06I ^ 8 i 
f 3 > APG 5 U -3 > Uo I 1 e 1 nd [ <■ cM hte = I > *d 

f HTGA J/^ 11 2 <- ? 9-7^ ^ -j ) 0 f 1 ^ 2 t [3 

> I I \ ^ 62 to Q / ! 0 8 Ar 8 1.. \ g 8 D I t G 

1 ^ ^, I'J* lih 91 10 )1 2 U1'' 1( If ) -.1 1 0 10 4 2 '^'^ 2 1 > !t2S4 
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LO-'-j 2 _05''3 2 L0CO1 1 HO?;^^ hOK9 1 HC55G 1 H02'-)'S 1 1 HC5b'=i 1 h0b61 h-U^yZ 1 HCl.13 

f 6 K I S ^ G. I 1 41^' 1 oG144 1 1 ^ M • o'' 1 4 >' i 

I . -r r-: 1 -.-^5 ii"^ 1 H04o6 1 S3Q 4 1 Sm?f- O"'- I . -5- 1 H0657 

; and H0423: 1, 940359 556 63 - 977 1 169 Hls-12 to Arg-2Q, Pro-26 to Asp-43, Aia-62 to Glu-70, Arg-78 to Arg-83. Pne- 
orto'-n1C5 Giy IP^sfj Glu P"" HI 11 1 '57'~<30? P^c 2 Sr? 84=^ 1 , r '^P to ^.Iti 6'-^ ^ U61 3 'Mir-^g 1 51.13 
qter Fhe ci. to Aia 91 h iOlc i end H0253 Lys 1 ! oA" o ' he Jo to T,r 19s ^2"' hT^i^S^ 21s£j1 2o"" 1cO 

376 P-0 Mo t J ' B / -iOPI i\\\QP^ r'v-j o to -^M "'PIP "4 tir?53 ^jlyfiPtj U85 i U75B P '"i7"^« 
2 hisJ4tcG^ h io'^2 Hui.b 1 »la 103 o Aiq t w ^J"^b 1 L0eO3 1 Ala t 4 tc G - 1o3 Lnc03 1 ano Lot^J'^ 

/ Et 4"^ to ^■^\ J 1'=5 I PL ?0-^ to K\ '^9- Arq ''87 t<. -ei f^t B"?- to A a 1^'' Nrq "-Bfi ti G '''^ o 3?o tc Af j 
039 012 It. C57 1j3b Pi HTGA<'o4 Jb6c0 i2o8 J13 1'^£c5 S'='i fc? to ' o 7^^ "R089 t r^FJhl 1 bt 
-5 ^ 1^1-4 1 -snol 0321 P'^a H f^'- S''^ =51128'^ ?3<3 3 -~<9"' B-S"- f'tc 3 to At 8 Afii'-'l 2 ''f<089 ? 04'^- 6 I c 77"? 6 

3-2 ' lO-ir / ^ ^ LgC3^ v. Lu80^ o L035<^ 3 LC43R ^ H054"' ^ h ---^ , |P r 2 2 

1. .^1^^ ^: Gi. „ lL ^ L0'b9 ^ _.J/6& Z LG8j3 2 LO'/o 2 ^0660 2 LOo _ „ -5 _j -w^-j 

'''-40c ho^".« 'E^- Hn^q? 1 L0322 <rBR> hO'SSI HOI04 1 <BR- -O^^^S - -^C "P -10 '4 1 
S0362: 1.<BR> L0163: 1. T0010: 1.<BR> H0083: 1, HOoiO: •|.<BR> H0266: 1, H042S: ;,<BR> H0622: 1. H0673: 1,<BR.> 
H059P 1 SG03G 1'2R Ho 33 1 h041^ <B^> 103-0 1 TO )41 .B^.hJR-? LOf^o" B^-.L06o7 1 10-72 

^B^>LGo46 1 L03jO I BP ^0 64 Llc49 1 „ 6_ _,Jot& ^ER, Lj '80 i LGdc^ 1 ErP Sfi3'4 1 

H052C Iv'D^^hOBA' HOrC^ 1^DR>Cj3^0 H0533 1 .DR.^ Hu-2 1 HO^^^R 1 B^-h04-'t 1 '300^<^ B^- 

1 -J A I -.B">L.G;49 I LO'csO 1 BP^ ^0/6^^ - and HJb4cS 2cS0 HU'-iC^4 1 &\^'^^'*^. 1. csj^ 
Gln-49 to Thr-69, AR089: 1 . AR061 : 0 His- 129 to Cys-143. L0750: 3. H0650: 2. H0637: 2. H0265: 1 . H0556: 1 . S0222: 1 . 
H0040: 1 . H0280: 1 . L0655: 1 . L0789: 1 and L0666: 1 . 911498 558 3 - 293 1 171 231 hutsfl 1 966029 241 3 - 302 854 Giu- 

- i:.lu 6 AHOPQ 0 AH06 C A-,n 16 tu An Sr464 1 a-d 3356 HUW/88 1?''''6'^r< 24? ^''5 G 

_ Gto'^3p_2b "P08y 2 AROri 2Th J5GtoThr256 LQ789 1 L0758 ^ H0b57 C H0r32 o ^ to" [f^-^V 

—■ 'c; Q -,0-=^ ? 0-8^ ? r 34 - ^r046 ? |h003P ? LOBOO I 065^ H'-? 2 / 
S"232 30233 h"G1^ HG:8t 1 -^31 3 1 1-0231 S0362 ^ hOb2^ T'^G C 1' ; 1 t I ■ . 

[C351 1 S0153 1 37PQ 1 [ "O'^P 1 I C632 1 1 0"'Q4 1 077^^ ' I CcSI 1 ! 0=^"-" 1 iR / [ '6 R M yj^"? 

L("i^ )0 1 H0o5c hjR <u 1 Hi J33 1 Co373 1 HC555 1 10-^54 1 LO'^4'" 1 LG^eu 1 LuC&o 1 3 H'V H054J 
-'i^niH"'4 * 9^ 1-515= ^ 4 ll/OA-jn 89t(. A-n 95 '^'~<3HiA/A!iVr6 ri9GP5??43 36'^ 1"'8'=;6AHC6 1 
AR089: 1 H053i : 1 , HG-i 94: 1 , H052 1:1, H0444: 1 . H0543: 1 and L0465: 1 . 734565 560 1 - 1 86 1 1 73 234 HWAFG04 
952878 244 1658 - 789 857 G!n-110 to Ar=D-1:?0. AR089: 17. AR061: 8 Ser-189 to Ptie-207. L0789: 4. L0750: 4. Cys-218 
to Si;r-228, HQ557: 3. H0052: 3. Qln-240 to Ala-245. L0438: 3. L0744; 3. Glu-263 io Ser-271. L0779: 3. L0Q05: 2. H0581 : 
2. H01 94: 2. H0046: 2. H0038: 2. L0800: 2. L0659: 2. H0521 : 2. L0743: 2. L0439: 2, H0556; 1 , S0282: 1 , S0358: 1 . 
HQ61 9: 1 . H0586: 1 . H061 8: 1 . H0231 : 1 . S0352: 1 . H0622: 1 . T0006: 1 . H061 6: 1 . H041 3: 1 . H0623: 1 . L0351 : 1 . SOI 50: 
;, L0769: 1. L0372: 1. L0662: 1, L0794: 1. L0775: 1. L0651: 1. L0527: 1, L0657: 1. L0666: 1. H0547: 1. H069C: 1. H0658: 

235 HVVAF.31 8 948434 245 54 - 791 858 Pro-1 to Pro-7. AR089: 4. AR051 : 3 Leu- 1 0 to Lys-1 8, H0581 : 3, H0622: 3. Vai- 

«tc 2C h0575 2 HUC90 2 Gn 146t5~f. 1^1 Lu7'77 2 ..J757 2 Aop 2 U to A 0 216 4 HCC5J 1 
H0255: 1. S0360: 1. S0278: 1. H0486: 1. H0318: 1. H0457: 1. H0039: 1. H0553: 1. L0763: 1. L0761: 1. L0764: 1. L0789: 
1. HOI 44: 1. S0374: 1. S0310: 1. H0555: 1. L0758: 1. H0445: 1 and S0276: 1. 236 HWAGS73 1 150212 246 1 ■■ 339 859 

a 4 oLv3_ AP0&9 2 AR065 ^C-41toTip4o H0L81 3 Htfc22 3 Ala &b oPtolj3 Ht. 'L ^ ^ Os^G ^ 
j 0777 n -,7^7 p r 14 1 f -iBf^c i 1 --3360 -0?"'8 1 H0486 i 031 r 1 ir"4'- 1 H'-i45"' 1 I OB^^a 

H05.,j 1 Lb/&3 Lt D 1 Ln/D4 1 ^J'Sg H0144 1 Sjo '-^ bu^iO 1 hob.., Lj '5o I H31.<^.. dnJ 
SUP7'" 1 ?'=544C4^r 1 B^^^ 1 1 ""4 v 3l 14 o t r ? G n 41 ts f tt. 46 ''^ 98 ti. j 1 r-< -^-^^ i jWU 'M8 , P"? -^4 
G 1 001X^-^0 itwTnrS APJo'^ 1 AoOGI U Cu331 1 ana LC536 1 J3o hVV_Hv.to2 )o^.^J' 2^3 2 f-Gl _< 
R Ly>44 "R089 Af 361 1 Gh 113 u Giu 1 8 076° 3 S0154 1 1^039"^ ' \ 03-'= 1 anCh01?4 ' 239 ^WiXinB, 
955336 249 1491 -922 862 Ne-94 to Asp-99, AR061: 1. AR089: 1 AsD-118to Pro-123. L0748: 2. H0171: 1. Giu-131 to lie- 

41- -0-''*^ 1 -0354 T/ M'*tcAp^5? --33-8 H0ri4 1 3! J 1 6« I y 1 •'Q HC083 1 H05^0 1 I <-'-f'4 1 
_ c . _i ''G -V G. w, J 1 HObJy ! HOi^b' L(,bl 1 LO/jP 1 _i' ^ . .J 1 ^! 1 

1C5r"'3 ^•sr 3P 6U7 8i"< '^-3^41^ ^.:=lu 1- 'M{r-<3 p-^l 6 f hr 16'"> to fht 163 i iO-^-^ 4 97^478 5GP 3""- -97 
1175 Aia-14^ to G!u-151. Thr-162 to Thr-168. 2^1 HELDi95 1103374 251 49 • 525 854 AR089: 1. AR061: 1 SQ045: 2. 
Sn^'8 1 HGId I HuJ2 1 hJ&4<^ bbJ28 1 oGt^' ! and Co2bG 0..jJbJ56j^c 395 1 6 Ary / 1 to sop 'c 
242 hAG^r25 115u=i45 25^ "25 <^R5 II, 1 k G u 7 « ARObO G > 2 ) o Gin 40 L0794 1 "0 )H 2 Giy 

69 toe- ^ Cjo^c 3 Lj'gi 2 Leu 98 to Lej It LG^.9 ^ ^0 ...s 2 T, 4b to G! 61 1 TotcO I Arg 

''Qli- Oc! I0C hOuRI COrbfi 1 HO Ro SC2 4 1 H0252 10^60 1 LU^2b 1 )7"-^ 1 LCSO 1 L0779 1 
SC '1"G tGs-i' lad lifb/ 1 95/-3-i>b6l3 /^b^\"^\/ ol ' i ol I ir -s" ^ = 

03 243 HAWAB'^4 11 4931 « 253 1440 2o'^ R66 A a 1 6 Ic Th 21 [ O'^M^ ^ 0 - < "0 Mi 1 I SO r 
LO/91 i-' Aia 1f-ito>_.lu I '9 L04^.9 ^ 10758 2 Leu 142toGii M/ S0^<-/ • 3 1 ol • t^ ^ - t I 
S0388 1 G!> 2j9k G 21*^ HO R8 S02 4 1 I ou 23R Ic L i >n \ )2-? 1 " jR l- r- 
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10-4- 1 Af:3 -^1=- ioCer-^2o L0750 1 L077Q 1,CU03^ 1 J4o0 ' L0597 1 rdHi.Cf?'' 1 ^5 "q-^ So^ "4 1 P 
Aig-1 to Aig-6, 244 HLIBV06 934887 254 3 - 350 867 Arg l to Thr-6. AR089: 4. A.R061 : 2 Pro-S to Arg-24, 10752: 13. 
LU 77 10 -^0 iLy :5 mbP-Z 7 LOen^ 7 KL0731 7 "^OOSe 5 H0441 ^ Lb7^b C 10-56 b ^Jfi4P 5 5 
L0^& b HiC-b ^ 4 H0553 4 U 521 4 U 664 ^ HO cO 4 S03 '8 ^ _.J 4 Lj '54 4 LG '5b ^ H' 4o1 3 

H^''1'- \ i6"^3 3 ^'."^i. " sc-;'=4 ? sij-^e 1 ? ic:''9 ? hcsh " io^^i fHj'^i3 r '"i4'^i ? i 0197 fii^^s 

Sn^sp J "0 -^t^ <r5= Hnfc-s- J Ho>&J 1 SP.hiM . i h'lGO^ B^.Hutv^ 1 To.V- 1 Sn^«r, j 

H ■''no I h-J5^> 5 HO^^! j Hoo^i- 1 5P.Hc^t9n 1 W _4t B^.-hon37 1 HOoM K3R Ho"^5 1 
H0510 1 Ht I 3 tUJC-jQ 1 IC.i«4 1 SUCi-A 1 ^Bfl -^046b ' i 9 1 -\^J{ \\0t4- 1 1164"^ 1 ^8f<> 

L0369; 1. L0772; 1. L0771: 1. L0S04: 1. L0805: 1. L0776: 1. Lu657: 1, L0382: 1, LQ809: 1, L0663: 1, L0565: 1. H0144: 1, 
h0fe91 1,T0068 ' Hy^Ul i H06£6 1 Hi^648 1 h0b39 H052^ 1 S302& ,10/44 !,L0;48 \,L0h'9 1 L0592 
! , L0504: 1 , L0362: 1 and S0276: 1 . 245 Hr-,'1ALL56 1105097 255 38 ■■ 376 868 G!n-54 to Val-63. AR051 : 9. AR089: 3 Asn- 
6S;o"C^3 ^O'/O 1 e - )6i 1 _C.i/63 10639 ! L0;/9 1andL0/b8 1 956*95 bS6 ' 39 - 3 

'V- ^;,<-P.^{- c ^ . I OACn 2 858976 256^ 349 869 "R089 2 "".'^l '-"''^SQO'C 
3 " J . \ ""0360 1 h005l b0388 1 h318& w M ^ 2 _C6o6 

M. . > o) 1,L0480 1 L0597 ^ .snd H06C7 1,247 -C'.. - ^o'^257 4oC 

* &'8'0As''29'cGv 39 A-iGS9 36 ahCol 2 ^'0-49 to Asn-56 H061& 2 H06 8 I Gin i*2;oAa* 9 -iJfcO^ ' 
H0063: 1 and Arg-193 to Gin-201, H0435: 1. Leu-222 to Q!n-227. 248 HAGAE09 1 150864 258 852 ■ 565 871 Ser-47 to 
Hls-52. AR061 : 1 , AR089: 1 L0005: 1 . H0438: 1 , S001 0: 1 . L0665: 1 . H0444: 1 and L0594: 1 . 525926 56? 48 - 206 11 80 

1. eu-15 to vSer-32. 249 HAGAK4 1 121869 259 193 - 480 872 PMe-? to G!iJ-13, AR0S9; 10. AR061 : 8 Gln-46 to Thr-59. 
_0.+39 2 301-0 ' L07o« 1?-r_'aoc 52''87<' 563 ''C o22 11 81 _'50 hAPMH76 1 o7372 2o" 5bO C S73 AP089 
13. AR051: 5 S0360: 1 , H0592: 1 ;;nd H00S7: 1. 773210 569 87- 284 11 84 G!n-24 to Arq-44. 251 HBJLB53 1226988 261 
1150-869 874 Asn S to Tni-M ARG-SQ: 9. AR061 : 8 Gly-38 to Gly-44. H0318:2. H017 ;: 1. Lvs-5S to Vai-63. H0069: 1. 
H0123: 1 . Tyr-71 to Va;-78. :.0783: 1 . H0521 : 1 and 1.0748: 1. 9741:?2 570 298 - 450 1 1S3 G!n-20 to Arq-:?6. 252 
H3JNB<^ 1 ^2'''o2 5^ oi L<=-u ibto'" ^2 AP%1 1 A^Ho'- 4 i o« tr As- 03 Hi'^CI^^ 1 LO'"t>R land 

AP.089:4, AR061:2 Gln-30to Leu-43. L0163: 3, 140497:2. L0439: 2. H0662: 1, S036): 1. L0717: 1. S6016: 1. SQ051: 1, 
H0428: 1. L0662: 1, L.0758: 1. L0774: i. L0776: 1. L0656: 1. 1.0789: 1. L0666: 1, L0743: 1. L0749: i and 1.0777: 1. 659619 
572 21 9 ■ 374 1 1 85 As;p-3 to Ser-1 1 . 254 HDPDG84 1 226990 264 82 ■ 2970 877 Lys-32 to Val -61 . ARQ51 : 4, AR089: 1 
Pro-83 to Aia-89, L0749: 6. L0794: 5. Lys-1 14 to Gly-120. H0550: 4. H0575: 4. .Asn-137 to Arg-147, H0521 : 4, L0601 : 4. 
Gly-186 toThr-194. H0580: 3. L0761:3. Val -211 to Glu-227. 10766:3. H0402: 2. !le-236 to g'Iu-242. S0360: 2. H0549: 2, 
Phe-254 to Lvs-264. H0628: 2. H0264: 2. Qlu-328 to Leu-334. H0550: 2. S0002: 2. Pne-355 to Asn-379. L0803: 2. L0787: 
" Thr^'-4 oLcl44^ 0"^'''' 2 S30K 2 ( lii495toLc 10777 2 10-^^2 2 '"In ^^"^ lo L/' -''o LO'^ol " h0423 

2. fc;e;-586 to Trp--594. H0657: 1. a0212: 1. Leu-605 to Giu-SVl. H0306: 1, H0589: i. Pro-o14 to Leu-624. S035S: 1. 
S0G46 ^ ^' 626k G ^ R40, H0S10 1 Hu-^gi 1 Sor C79 to Ala 684 HOAS? 1 HC25U 1 Lyo 750 G / 77- 50230 
1. H0318: 1 . giu-840 to Asp-853. H0581: 1. H0309: 1, GiLJ-866to GiLi-874. H0373: 1. H0030: 1 . Ser-S8i to Aia-915. 
HOI 35: 1 H0038: 1 , Asn-929 to G!y -944. H0634: 1 , HQ272: 1 , Aia-946 to Thr -953. H0494: 1 , HQ509: 1 , S0426: 1 . L0662: 
' LC&O^ 1 L0/;5 1 _.C.i8Cfc L0559 ! L0o32 1 H054' 1 h0556 S0432 1 L0o4 1 „0/^' 1 LC/50 LG'/9 

1 . L.07.58: 1 . S0031 : 1 . L.0504: 1 and H0136: 1 . 61 6980 573 64 - 528 1 1 86 Ly3-32 to Vai-61 . Pro-83 to Ala-89. 255 
HD- J^4g 12t_49'' 2i''=' 11 17p Ala 1 o'^lu 2J AROo« U AR^v- o Thr 22 to '^l^ o2 HgI 0 t1 h'i2'^C 7 Q- j 
"^-t. Ct-! fi-' IC->f9 / HC5''1 7 Arq -r5ti. C t-i 1X< h0?5^ 4 HOcT^ - B"' to ■ . , l^a 10-^65 ^ 1^480 Ali 
_8ytoG^ -^8 H02V..O 3 hObSI 3 Led o 1 / to Ala 323 HO^/ 3, HO '24 G GiuGoOlr Cv'GI/ HG2G1 ^ H ^Gj5 3 
L8U-358 to Thr-353, H0341 ; 2. S0354: 2, Giu-395 to Aia-41 1 , H0580: 2. H0370: 2, S8r-446 to Glu-455. H0586: 2, H0257: 

2. Giu-475 to Ala-481 . H0069: 2, H0083: 2. SeMSQ to LeLi-497, H0031 : 2. H0534: 2, Aia-501 to Pro-512, H0488: 2. 
fp4->? 2 Asn-5?0 to Asn-f ->04?6 I C766 -> &et-546 tc G! J 553 10649 2 10805 9 10653 I C77« ? '"655 2 
_ , 2 -\' '\ ^ - -bA^ - h%'7 2 HU'^jb 1 HO j84 1 HOMU t H05&3 ' HOG H^- 1 ' h'M ^» 
- SC140 1 H..'=5i M 14 1 lie- 5 1 S0<^"^4 1 HC4?^ 1 H'.-i'?^ 1 1 021-^ i !0i 3- 1 ■?-? 1 H0641 1 
S0144: 1. L0763: 1. 10761: 1. L0662: 1. L0794: L0803: 1. L0804: 1. L0659: 1. L0787: 1. L0666: 1. L0663: 1. H0518: 1. 
SnG44 1 HG /b I LO t 1 H04::2 1 fc>04t:: ] -n^h - ■> 05o^5'4 4:i 1 & ala to Glu ::j Thi2::t- 

ily 3^ r-i^ 571, Aicj 12'> E > S( F 1-^P G> - -'f. ZSb hCPW J07 122o2Po2Bb O^P 1^16 s-^r "^7 

to His £;2 ARi &9 2 ARObl ! Hflt^/ 3 LflGM ^ „ |- 1-^-^ ^ ^0/4i 3 hJb^l 2 Ljb59 2 P053 _. Hflt:: 

2. 10750: 2. L0777: 2. L0759: 2. H0423: 2. S021 8: 1 , H0661 : 1 . H0305: 1 . HQ459: 1 . S0350: 1 . HQ580: 1 . L071 7: 1 . 

^Hof' " 0 / , ' M003e 1 HOOJ' 1 S03f8 M0039 I H05'33 1 H;i12/., HO' IT 1 l /- i>c M / -/^ 

1, L0756: 1, L0649: 1. L0775: 1. L0789: 1, L0791: 1. L0.532: 1, S0216: 1. H0682: 1, H0559: 1, H0670: 1. S027): 1. H0540: 
1 . L0747: 1 , L0780: 1 . L0755; 1 , L0592: 1 . 1.0581 : 1 . L0604: 1 and H0422: 1 . 952734 575 297 - 446 1 1 88 267 HDTJJ02 
1 105328 267 86 ■■ 331 880 Pro-47 to Gly-54. AR039: 34. AP061 : 1 1 H0486: 2 913787 576 3 ■ 1 15 1 189 258 HE2GA18 
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1Z1P-2 2b''2o<^ 1 Ro1 T/' 1 ioSo' APi."? 1,AR0u1 1 Gin 1 t ■> f^lu 7 1 H03R^ Mi i SOi^ZP 1 ^f^-^27C 

L0749: 2 and H0624: Thr -86 to Asn-91. 1. HIs-HO to Asn-119. 947947 57S 195 ■• 455 11 91 Sef-7 to i!e-14, His-^S lo Gin- 
54. His-68 to His-74. Pro-80 to His-87. 260 HELGY64 1228289 270 1 - 2463 S83 Asn-129 to Ser-140. AR061 : 3. AR.089: 3 
Iu164to fht [0751 10 I i./43 5 leu173toSp' 8^ HOS'^e 4 ^ '4 /'U^?' 'o/'t.. 9"^ 06n? 3 [ 0""^9 

L s J.9to a!a 2Ci^ hOjt^C 2 ^.vi^t; £ Asd 285 'o gl 291 h'^ 2 -> '"-,ln . ^ Ho2^ J: 

M003C 2 fh('^14f') lu 344 i iOi.rl 2 Cr)0i.2 ? f y ! 3^50 to A'^ j " =^ ''^In ./Ot^ I y . 382 00'==' 

2 Lot>'iJ 2 Fro 4_nto G; "4 ^■M04 ^ Ln---^ 2 Gly 5ir to A i " L ' I^l 2 Fro tr A i 'S^"' Col 1 

I OU'^.. 1 G j-SBrto -u -joi tUje-^ 1 I re- 1 oe^'j - 4 5 1 OuP. '0 6-^'^ rc Iip700 <tr5? 

hnor? 1 = T 79>to GIv °01 CU'&'' 1 S'i1^2 hb^.'' 1 H :n 1 - hJfili 1 Hnti 2 1 Hb^fi'^ 1 

H033'i 1 I O'i'^? ^ fUKC) 1 ICC 3 1 110)6= 1 \ j63c ( hni=6 1 < """^ 1 HOSQC I Oo1C ^ tHJC->? 1 ^10046 
1. H0457: 1. H0081: 1, H0083: 1. H0247: 1, H0284: 1. HC615: 1. L0194: 1. H0031: 1. H0Q38: 1. H0551; 1. H0272: 1. 
H0494: 1, H0626: i. H0641: 1. L0763: 1. L0769: 1, LC76i: 1, L0772: 1. L0771: i, L0773: 1. L0648: 1. L0767: 1. L0768: 1, 
L0794: 1. L0766: 1. L0774: 1. L0375: 1. L0607: 1, LQ788: 1, L0565: 1, H0144: 1 . H0593: 1, S0126: 1. H0658: 1, H0660: 1. 
^-Cj39 H0b6j - S30U ! LO/'/ 1 L0'31 1 HiM4e? 1 _0b8S 1 H0'j42 I H0£06 1 3'-cH03£:2 ' 93^t' 5/9 
576 1 192 A3r!-128 to Si;r"139. Glu -1S3 io Thf -16S. LeL:-172 lo Ssf -182. 261 HFIYVV31 1 151476 271 521 ■ 288 884 Lvs-7 
to Thr-16, AR089: 2, AR061 : 1 Ly3-33 to Asn-41 , LG809: 7, L077 i : 6. G!n-52 to Arg-63. L0766: 6. S036Q: 5. LQ805: 4, 
10748 4 HC574 3 LU77G 3 ^J-^5P o L07'"0 10770 2 „070-^ 2 Lu=; o 2 LuPOo ^ ^JA^'^ " L0-'4O 2 10^40 2, 
„^6:8 2 i02<^^ 2 HO606 \ H0306 I S03b& 1 ^03/6 ' HQ^oS 1 H0o9/ I SbC^b 1 ^0^36 ' T0C4^ - £00^2 
1. L0531: 1, L0759: 1, L0372: 1, LQ764: 1, L0768: 1, L0803: 1. L0783: 1. L0545: 1, L0791: 1, L0564: 1, L0665: 1, H0144: 
!. L0438: 1, H0689: 1. S0380: 1, S0013: 1. H0696: 1. H055J;: 1. L0743: 1, L0744: 1. L0747: i, L0731: 1, L0769: 1. L0J596: 
fNdlOGO^i ' 69^730 580 2-^81 1193 G!v-43 'u ]y'-50 26? ^ V P8S 1 1?47Cf 27? 96 - 885 A""61 6 A'>r<5 ? 
_0735 5 HG2 - 2 Lu^39 2 ^OTC J '-iOo'^: 1 H0409 1 L0764 1 L0Sb2 ' LP803 1 -"o"'? 'of-fc L< 1 
! 07^i9 1 ano I 075? A 96074' 5S1 91-3 "£^9 19^ ?63 i !G^AS76 1 193040 273 r 81 ^GC08.<6" 6 1. v4 '1(^,9 
1 . AR061 : 0 Gly-66 to G!u-73. L0747: 5. L0439: 3. Ser-86 to Pro-32. L0756: 3. L0775: 2. Asn- 124 to Leu - -33. L07f,^5: 2. 
1075? 2 S03i2 ->60''4 1 COl 6 1 I Dt)21 1 f 101 50 1 fC003 1 H0014 1 [0754 1 in?c4 ! if I * 1 
L080& 1 _Obfit Lbni^G 1 Lu'.b 1 .07^'^ ' L0779 1 107^7 1 _0-^5& 1 L^oOi t '"i ^> 6 1 ind HM 1 
771320 582 '''c 4'>b 1' A- n 1 8 An. n 264 I MC 8862 1 151481 r74 459 1 8.< ' > r 4/ lo 1 h 54 'V^ 1 
AP.061 : 3 Asn-62 to Asp-67, L07o 1 : 3. H0o95: 2, Pro- 103 to Ser-114, L07d4: 2. L0794: 2. Arq-146 to Aiq-153, H052 ;:2. 
T0049: 1, IH0650: 1. S0140: 1. [.0021: 1. H0083: 1. H0271: 1. L0769: 1. 1.0761: 1. 1.0646: 1. L0771: 1, L0803: 1, 1.0804: 1. 
^0775 ' _0519 ' "..4-15 ' ^05o8 '?ndH0542 ' 731409 50-^^29 158 1 198 Pro 27 to L/^ 34 G^49tj"j' 59 
„v3-'Cto^ys82 Q v-J& to G^/s 116 26b HhHEHJ '3 1151^83 3/S /46 888 G i. 4 f... Le^- 1 AR:89 A^.6^ 
15 G!ri-30 to Cys-4Q. H0542:2 Pro-53 to Pro-59. Thr-99 to Se: -104. 923895 584 51-279 1 197 Mst-22 to Trp -27. 265 
HHEMA11 1151484 276 129 -497 889G!n-13to lie-29. AR089: 3. AB061: 1 H0328: 1. L0758: 1 and H0543: 1. 966924 
585 129 ■ 497 1 198 Gln-13 lo lie-29. 257 HHSQK01 1 107392 27? 195-1 890 G!n-1 to Thr-6. AR089: 7 AR051 : 1 L0589: 
1. H0542: 1 ana H0543: 1. 871911 586 64-249 1199 268 HHPEM84 915639 278 2 - 373 891 AR089: 68. AR061: 29 
20r.i11.2-q1 2 139190. 139190. 224100. 500281 , 600281 , 601002. 601002. 501145, 501146, 601146. 269 HHSED84 
i 150832 279 632 - 3 892 Asp-73 to Ser-80. AR061: 8. AR089: 4 ArG-104 to Asp-1 15. L0748: 5. L0744: 4. Giu-196 to Pro- 
202. L0751 : 4, H0039: 3. H0517: 3, L0645: 3, L0809: 3, L0779: 3, H0295: 2. H0255: 2, S0358: 2. H0575: 2, H0457: 2, 
^-C^Si 2 P06/3 2 1063/ ^ LC'43 2, LO/bO 2 _.0/b8 2 SC!^6 1, H0663 S03b6 1 b03'6 1 S036C '-'O60 
1. S0007: 1. H0497: 1. H0590: 1. H0618: 1. H0253: 1. H-0.545: 1. S0051: 1, H0622: 1. H0030: 1. H0135: 1. H0538: 1. 
S0^2c 1 HO 29 i LO 63 1 ^0 S'' ' U 64 1 L „ '3 LC'o I Li) f 1 LUfi6 ^ 1 Hi 144 1 „J43& 

Hb-gi 1 ^ ifi-^O ii06 -5 1 803-3 1 ^^0401- 1 \ Hb/ 1:747 1 [0749 1 IQ-'^^-^ 1 sni. h r08 1 "'U6-^39 -587 -> - 
13b "Asp 6 GlybltoSerM 2/0 HIECCy^ II0 2'^,^ ,^80 806 2be 893 Cy^ 1 Gin ^=v.^9 

AR061: 1 i..vr,-47 to Thr-57. 1.0439: 4, T0010: 1 AHD Lei;-77 TO G!y-92, 1.0-352: 1. Gln-153 to A!a-160. 504326 588 3 - 251 
1201 Glu-I to Ara-6, Ser-11 to Va!-17 Gin-42 to Ara-54. 504330 589 470 - 132 1202 271 HKAND56 1220254 281 370 - 
65: 894£er-3->t5GkK39, AH089 7 AH06 4 AI3-6O to Trp 69 10754 12,80360 8 --0^5'> 7 S0358 c H0046 6 
^b I Lb *i ^ .V ' b .O'lUl b h'iU'^2 4 L0/4C 4 hOObl o HO^o*, _'ib2il. " b "i ' J ^ 2 

H0556 7 I 03^1 ^ \m'o ? 106 9 2 110050 - \ 0083 ? i iObP'' 2 .-"P Ibr'"^ H06'^'i 2 B fiO-? ? 
H05^9 2 B^-LO"'C'^ 2 07''0 2^DR- L077Z 2 LC37o 2'"R- LU''74 2 ..J771 " B^-L06o2 2 10"':^ 2 ..^R 
LO^O 2 CJ1J6 2 -.B" H0^3 2 Hi'fcb8 <: <3R., fc033^ 2 S002/ 2 -.B- LG '4o 2 LOCO 2.^5P>^0 _. L^Vbb 
" B^-L075R 2 10-^9 2 JR 05^1 2 LOoOo 2 OP- h0656 ' 502^^ 1 CP H04o^ \-')b'^f -DR '"O'^SP 

hflb^O 1 vER., 41 oG::22 ! EP>SnG>^5 1 HO '4 ! BP Hi^2b3 hJoK^ 1 vER., H0^2 I -Hi 194 

[S-^.-h-jOo- 1 HOZC^ 1 ..^R T01 0 1 H0597 1 -^BR^ h05A^ ' HOtO" 1 ^-DR HbO " 1 H0057 1 BP-~l-O^P"' 

I'vl ^ 1' 8' 1 ' ' " % I'02b2 ' M)328 KBh;H0'24 I 102^3 ^<nW 'v^l <-^'> 

,^^,0 . f ^.R-/ , /■> ^ijoo 1<'JR>HQ038 1,H05'^1 -^.DH>H026'' ' -10. 2 1 <i ^ .."^ ^ ' 

' ' P, "'.lO'bl 4-' -'f%S0314 1,to02i0 1 <;BR-. £0002 , LO/59 I "'..^^,1 < b" > 

--r ' .-.6 L"-^ , 1054? 1 '^■!R>^0783 ^ L0382 1 <nP> LU^^J 1 .•''b? . /■> . - [0^.6 
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1,<BR> L0663: 1, L0664: 1.<BR> L0665: 1. H0144: 1.<BR> H0520: 1, H0547: 1.<BR> H0593: i, H0665: 1.<BR> H069S: 
1, H0436: 1.<BR> L0747: 1, L0749: 1.<BR> L0757: 1. H0445: 1,<3R> H0707; 1. L0596: 1, L0593: 1. S0011: i, H0668: 1, 
H0542: 1, H0423: 1. H0422: 1, S0455: 1 and H0352: 1. 968618 590 3 ■ 257 1203 Lys-ll to Ala-39, Ser-52 to Asp-57. 272 
HKiXG58 1 1 24750 282 35 i - 674 895 Lys-50 to Lys-56, AR06 i : 2.. AR089: 2 Thr- 77 to Arg-87. H0441 : 3, L07S4: 2, 
L0805: 2. L.0764: 1 and L.0521 : 1 , 454241 591 3 - 200 1 204 S8r-9 to Lys-1 4, 273 f-U. iCIl 3 1 1 77963 283 21 6 - 1 364 896 
Aig-151 to Thr-159, AROSQ: 3, ARQ51 : 1 Arg-163 to Lys-173, LC439: 4, L076«: 2, Glu-181 to His-190, L0662: 2, L0592: 2, 
Phe-237 to Asn-242. S0046: 1 , H061 8: 1 . A;:p-267 to C5ISJ-274, H0545: 1 , S0388: 1 , Tyr~283 to Pro-300. S0051 : ; , i--l0355: 
; , Pro-306 to Trp-31 1 , H0264: 1 , HQ561 : 1 , Aia-371 to Asp-383. L0770: ■ , L0372: 1 . LC508: 1 , HQ547: 1 , H0689: ■ , LC731 : 
1 snd L075S: 1 . 626559 592 205 - 510 1 205 274 HLTGF1 7 662405 284 1 ~ 234 897 Pro-1 5 to L8U-22, AR061 : 7. AR089: 
6 Arg-32 to Gln-37, L0766: 4, H0620: 3, Thr-55 to thr-72. L0663; 3, LC749: 3, L0731 : 3, S0026: 3, SQ422: 2, L0764: 2, 
i..0655: 2, i..0606; 2, LQ565: 2, L0439: 2, L0759: 2. SO1 14: i , HOBSO: 1 . H0359: 1 , H0500: 1 , H0581 : 1 , H0421 : 1 , H0271 : 
1. H0615; 1, H0591: 1, H0038: 1, H0040: 1, H0063: 1. H0494: 1. L0588: 1. L0520: 1, L07S1: 1, L0662: 1. L0767: 1. L0649: 
L0803: 1, L0775: 1, L0805: 1, L0809: 1, L0664: 1, L0438: 1. H0658: 1, HG672: 1, H0436: i, L0747: 1 and S0196: i. 275 
HLYDC50 1 151494 285 2 ■ 874 898 Ser-1 to sar-IO, AR061 : 4, AR089: 3 Sar-23 to Asp-38, L0765: 5. L0806: 3. Arg-67 to 
Lys-73. TO0 1 0: 2, L0761 : 2, Ser- • 81 to Asp-1 87, L0752: 2, H0677: 2. Asp-222 to Ser-233, S0278: 1 , H0486: 1 , Pro-248 to 
Asn-253. S003S: 1. i0796: 1, L0644: 1, L0771: 1. L0659: 1. L0666: 1, L0664: 1 , H0521 : 1, L0779: 1. H0445: 1 and L0595: 
;, 677050 593 2 - 424 1206 SsM to SsMO, Ser-23 to Asp-38, 276 H^MDD49 121703 ; 286 2227 - 803 899 Pro-45 to 
Sar-50, ARu61 : 77, AR089: 30 Thr -54 to l!e-64, SOI 35: 3, S0035: 1 and Ly5;-205 to A!q-21 1 , SOI 44: 1 . Pfo-214 to Gly- 
220, Asp-296 to Asp-301, Pro-355 to Giu-367. Thr-391 to G!lj-396. 867481 594 2 - 283 1207 Leu-33 to Ph8-3S. 277 
HMEKE78 1128290 287 80 ■ 1339 900 Pro -39 to GlLi-45. AR061: 10, AR089: 5 Pro-1 02 to Arg-107. S0328: 4, S0218; 3, 
Tyr-121 to Lys-128. H0040: 2, L0438: 2.. G!n-140 to iie- i69, L0439: 2.. H0624: 1 . Arg-269 to Giy-285, H0431: 1. L0021: 1, 
t.ys-313 to Gly-320, S0049; 1 , H0266: 1 , Aia-344 to Thr-350. H0090; 1 , H0561 : 1 , Arg-356 to Gin-365, S0422: 1 , H0529: 
1, Tyr-373 to 'His-380, L0659: 1, 80126: 1, Arg-392to Leu-393, 30027: 1, S002S: 1, Leu-403 to Gin-408. S0206: 1, L0748: 

1. L0731: 1, SC031: 1, 1.0596: 1. L0608: 1 and S001 1 : 1.792383 595 3 - 461 1208 Phe-3;o Phe-8, Pro-30 to Giu-36. Pro- 
93 to Arg-98. 278 Hrv1SHU26 1150833 238 993 - 703 901 Ser-41 to Glu-47, AR061 : 5, AR0S3: 4 Arg-71 to Leu-BS, L0748: 

2, H01 91:1. Asp -87 to Glu-97. i-101 00: 1 , S0002: 1 . L.0646: 1 . 1..0794: 1 , L0806: 1 and [.0758: 1 , 68T745 596 29 - 235 
1209 Giu-15 to His-24, Asn-47 to His- 53. 279 HNEEB82 1076609 289 261 -1 902 Gln-1 to Gly- 7, AR061 : 5, AR089: 3 
Ser-63 to Gly-68, L0766: 2, HC575: 1, Pro-74 to Cys-81. H0179: 1, H0416: 1, H0539: 1 and L0592: 1. 778884 597 30 - 
260 1210 Glu-1 to Glu-22. 280 HNHiAOG 1 162086 290 605 - 159 903 Asp-29 to Arg-35, AR0S9: 3, AR06 1 : 3 Leu-58 to 
Tli!--64, S0282: 1 and S0053: 1 . 859932 598 120 - 566 121 1 Asp-29 to Ara-35. L.eu-58 to Th:-64. 281 MOi:)rYl 5 1 1 05244 
291 370 ■ 221 904 !le-34 to Gly-42. AR061: 6, AH089: 3 H0515: 2 and L0766: 1. 958329 599 163 ■■ 309 1212 282 
HPQSB68 1 22 1 022 292 294 - 97 906 Asp-36 to Lys-42. AR0S9: 1 . ARQ61 : 1 S01 36: 2 740087 600 89 - 247 1213 Leu-7 to 
Glri-1 7. 283 HRDBHQ4 1 1 50876 293 329 ■ 724 905 Thr-55 to Qiy-52, AR089: 7, AR06 1 : 6 Giu-72 to Giy -81 . L0769: 1 5, 
L0776: 16, L0742: 13, L0745: 13, L0754: 12. L0748: 11, L0439: 11, L0747: 10, L0805: 8, L0438: 6, L0731: 6, L0764: 5, 
L0806: 5. L0749: 5. L0779: 5. L0752: 5, L0771: 4, H0052: 3. L0796: 3. LG761 : 3, L0741 : 3, L0756: 3, LQ753: 3, L0758: 3, 
S0360: 2, H001 3: 2, H0068: 2, T0041 : 2, L0768: 2, L0659: 2, L0783: 2, L0809: 2, H0670; 2, L0746: 2, L05S1 : 2, H0265: 1 , 
HQ586: 1, H0583: 1. H0657: 1. L0785: 1, H0662: 1. 3041 8: 1, 30132: 1, S0222: 1,<BR> H0441: 1, H0455: 1,<BR> L0522: 
1, H0486: 1.<BR> T0G39: 1. H0036: 1,<BR.> S0010: 1. H0644: 1,<BR.> H0545: 1, H0123: 1.<BR> H0024: 1, T0010: 
!,<BR> H0615: 1. H0622: 1,<3R> T0006: 1, H0604: 1,<BR> H0424: 1. H0213: 1,<BR> H0401: 1, H0182: 1,<BR> H0617: 

1, HOI 24: 1.<BR> H0038: 1, H0488: 1,<BR> H0623: i. H0069: 1,<BR> S0112: 1, H0494: 1,<BR> L0475: 1, H0334: 

1 .<BR> H0560: 1 , I..0640: 1 ,<BR> 1.0770: 1 , 1.0630: 1 .<BR> L0773: 1 . L0766: 1 ,<BR> L0774: 1 , 10775: 1 ,<BR> L0655: 1 , 
L08G7: 1,<BR> L0527: 1, L0788: 1,<BR> L0739: ;. L0666: ;,<ER> H0593: 1, H0682: 1,<BR> HG659: 1. H0660: 1,<BR> 
H0666: 1,30380:1, 1.0743: 1. 1.0777: 1. L0780: 1. 107.%;. i. L0757: i. L0753: 1, 1.0503: 1, S0026: 1, H0543: 1 and 
H0352: 1 , 922022 601 235 - 680 1214 Thr-56 to Gly-62, GiLi-72 to G!v-81 . 284 HSiCR69 1226965 294 547 - 23 907 Thr- 
48 to Arg-54. AR089: 2, AR061 : 1 Pro-1 49 to S8r-155. h-10036: 2 531061 602 127 - 273 1215 Ser-1 4 to Lyj;-13. 285 
H3IGJ94 1 1 0541 7 295 71 3 - 438 908 AR061 : 8. AR089: 7 H059Q: 1 , L0766: 1 , L0659: 1 , L06Q8: 1 and L0362: 1 . 793624 
603 1 17 - 284 1215 286 HSYBl.15 1104299 296 2 - 931 909 Pro-26 to Giy-32, AR061 : 1, AR089: 0 Ala-133 to Cyf:-138, 
S021 2: 1 , H055 ; : 1 and Asp-1 45 to Lys-1 52, L0366: 1 . Lsu-1 64 to Ser-1 73. Lys- 1 73 to Ser- 1 83, Asp-250 to Ph8-266. 
660053 604 2 - 286 1217 pro-26 to Giv-32. 287 HTEKH29 855560 297 478 - 2028 910 Ser-27 to Giu-35, AR0S9: 8, 
AR061 : 7 Thr-43 to Phe-52, Val-59 to Gln-7Q, Hj3-74 to Va:-79, Pro-IOS to Lys-122. aia-130 to Phe-14i , Val-145 to Ala- 
151, Asp-; 59 to Glu-1 65, Ser-1 85 to Lys-1 91. 288 HTGEL46 1151520 298 331 - 705 91 1 Giu-55 to His-72. AR089: 0, 
AR061: Q S0218; 1, H0264: 1 and S0053: 1. 685425 505 323 - 457 1218 289 HTGFAQ5 11981102993 ■ 1262 912 lle-45 
to Arg-52, AR061 : 1, AR089: 0 Ph8-77 to Pro-S5, H0556: iO. L0748: 8, Leu-1 1 1 to Val-118, H0620: 7, L0747: 7, 118-124 to 
Thf-129. L0637: 5, H0265: 4, Pro-139 to Gly-15i, H0013: 4. H0.551; 4, .Arg-185 -o Giy-215. L0776: 4. L0663: 4, Lys-223 lo 
Glu-230, L0596: 4, H0622: 3, H061 7: 3, L0772: 3, L0766: 3, S0126: 3, L0751 : 3, L0752: 3, SG031 : 3, L0593; 3, H0657: 2, 
S0360: 2, S0222: 2. T01 15: 2. H0009: 2, L0471 : 2, H0594: 2, H0288; 2. H0039: 2, H0424: 2. HOI 35: 2. HQ040: 2, H0623: 

2, L0763: 2,<BR> L0769: 2, L0796: 2,<BR> L0804: 2, L0775: 2,<BR> L0634: 2, L0666: 2,<BR> L0438: 2, L0756: 2.<BR> 
L0757: 2, H0445: 2,<3R> L0595: 2. H0542: 2,<BR> HQ423: 2, H0422: 2.<BR> T0002: 1 . SQ1 14: 1,<BR> S0218: 1. 
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H0661: 1.<BR> S0358: 1, S0007: 1,<BR> S0046: 1. S0132: 1,<BR>S0278: 1, H0431: 1,<BR> H0370: 1 . H0586: 1 ,<BR> 
H0632: 1. H0486: 1,<BR> TOO<iQ: 1, S0280: ■i.<BR> H0318: 1, H0681; 1,<BR> H0QS5: 1, T0110: 1.<BR> H0E545: 1, 
HQ081: 1,<BR> S0362: 1. HQ247: 1,<BR> H0266: 1. H029Q: 1,<BR> H0292: 1, H0286: 1.<BR> S0340: 1, S0036: 1,<BR> 
HQ090: 1, H0591: ;,<BR> H0038: 1, H061S; 1,<3R> H0433: I, H04-12: 1, S0038: 1, H0561: 1, S0352: 1, S0144; 1, 
S0142: 1, i..0369; 1, 1.0751: 1, L0372: 1, L.0464: 1. L0374: 1, L0754: 1, i..0771: 1„ L0773: 1, 1.0381: 1, L038S: 1. L.0774: 1, 
L0651: 1, L0378: LC657: 1, L0658: 1, LQ383: 1, LQ565: 1, LQ352: 1. HC593: 1, H0689: 1, H0682: 1, H0660: 1, S0328: 1, 
H0696: 1, S0044: 1, S0037: 1. S3014: 1, S0206: 1. L.0439: 1, L0754: 1, [.0749: 1, L0750: 1, 1.0731: 1. 1.0759: 1. L0588: 1, 
L0362: 1, L0361: 1, H0653: 1, H0 136: 1, SOI 96: H0543: 1 and S0424: i. 972982 606 1610 -489 1219 Arg-27to Phe- 
33. Poh8"43 to Gly-51 , C;vs-59 to rhr-58, !le-7S to Thr-83. Pro-93 to Gly-105, Arg~140 to Giy-169, l..ys-177 to C5iu-184. 290 
HTLDU61 11 6531 9 300 690 - 220 9:3 Gin-5 to Hls-17, AR061: 2, AR0S9: 2 Pro-30 to Ser-40, H0253: 1, S0010: 1, Pro-42 
to rhr-So, L0456: 1 , 1-10695: 1 and Gly-1 02 to G!n-1 07, IL.0657: 1 . Als-1 1 2 to i..yr,-1 1 S, Ser -1 27 to Vhr-1 38. 53031 6 607 63 
-224 1220 291 HTOFT34 1152490 301 361 - 609 914 ARQS9: 8, AR061 : 5 Hd264: 2 and L0367: 1 . 527144 608 106 -270 
1221 292 HTTDH46 1 152491 302 2 - 1144 9i5 Gly-50 to Asp-59. AR06i : 7, AR089: 2 Thr-220 to Phe-233, H0253: iO, 
H0617: 8, Giu-285 to Tyr -291 H0559: 7. H0255: 5, Thr-298 to Arg -3Q3. H0618: 5, H0551: 5, Ala-353 to A.5n -35S. H0052: 
4, H0620: 4. L0794: 4, H0556: 3. HG135: 3, H0087: 3, L0659: 3. L0666: 3, LQ663: 3, L0438: 3, HO-522: 3. L0749: 3, H0171 : 
2. H0657; 2,<BR> H0341 : 2, H0484: 2,<BR> H0255: 2, S0356: 2,<BR> S0360: 2, 30046: 2,<BR> H0550: 2, H0251 : 
2,<BR> H0061: 2. HG188: 2-<3R> H0424: 2. H0031:2.<BR> H0040: 2. H0494: 2,<BR> S0344: 2. L0769: 2.<BR> L0662: 
2, L0774: 2,<BR> L0733: 2. L0809: 2.<BR> H0696: 2. L0439: 2,<BR> H0751 : 2. L0779: 2.<BR> L0731 : 2. L0759; 2,<3R> 
L0605: 2. L0361: 2,<BR> L0601: 2, H0624: 1,<BR> HOIJiQ: i, H0295: 1,<BR> H0656: 1, S0420: 1,<BR> H0637: 1, 
L0717: 1,<BR> H0351 : 1 , S0222: 1,<BR> H0441: 1, H0370: 1,<BR> HQ592: 1, H0585: 1.<BR> H0497: 1, H0643: 1,<BR> 
H0257: 1, H0013: ■i,<BR> H0635: 1. H0156: 1,<3R> H0042: 1, H0318: 1, H0581: 1, H01S4: 1.<BR> H0327: 1, H0046: 
1,<BR> HD009: 1. H0178: 1,<SR> H0012: 1, 1"i0032: 1.<BR> H0201: 1, S0051: 1,<BR> H0083: 1, S6028: 1,<BR> H0266: 
1, H0271: 1,<-.BR> H0428: 1, H0504: 1,<BR> H0417: 1, H0181: 1,<BR> H0163: 1, H0038: 1,<BR.-> HQ634: 1, H0063: 
1 .<BR> H0264: 1 „ HC41 2: 1 ,<BR> S0038: 1 , L0351 : ■ ,<BR> H0359: 1 . S01 50; 1 ,<BR> H0645: 1 . H0538: 1 ,<BR> S0002: 
1, S0426: 1,<BR> L0640: J. L0772: :.<BR> LG372: 1, Lu641: 1.<BR> L0643: 1, 10764: 1,<BR> L0767: 1, L0768: 1,<BR> 
L0765: 1. L.0375: 1.<BR> L0378: 1, 10806: 1<3R> L0652: 1, L0656: 1,<BR> L0536: 1. L.0790: 1.<BR> L0664: 1, H0144: 

1, <BR> S0374: 1, H0520: 1, H0547: 1, H0593: 1. H0682: 1, H0651: 1. S0328: 1, H0539: 1, S0380: 1, S0332: 1, S3014: 1, 
S0027: 1. L0754: 1. L0750: 1, L0755: ^, L0757: 1, L0758: 1, S0031: 1, !..05:93: 1, H0567: 1, H0217: 1. H0423: 1, H0422: 1 
and S0042: 1. 951 114 609 3-500 1222 Aig-1 to Thr-15. 293 HTTIO05 1229905 303 1367-1624 916 AR061 : 57, ARQ89: 
49 L0770: 7... S0114: 1. L0717: 1, H0634: L0773: 1, 1.0521: 1. L.0803: 1. 1..0791: 1, L.0664: 1, S0330: 1. S0380: 1, 1.0759: 
1 and H0653: 1 . 931037 510 1286-1564 1223 294 HVVHGY45 91 1621 304 3-203 917 AR0S9: 23, AR061 : 3 S0144: 2, 
H0662: 1 , H0586: 1 , H0587: 1 , T0060: 1 , H0696: 1 and L0745: 1 . 295 HWLQR48 1 1 28304 305 338-508 91 8 AR089: 23, 
AR061: 5 L0518: 4, L0731: 3, L0637: 2. H06.59: 2, H0170: 1, S6024: 1, S0360: 1, H05S6: 1 , HQ050: 1 , L059S: 1, L0763: 1, 
L0666: 1 , L0663: 1 , L0743: 1 , L0745: i and L0601 : 1 , 91 4556 61 1 338-475 1 224 296 HWLQX76 1 1 52280 3QS 2-466 91 9 
Gly-1 to Pro-6. AR089: 1. AR051: 1 His;-18 to Ser-23, H0553: 3, S0360: 1 . Asn-45 to Thr-56, H0561: 1. L0525: 1. Aia-65 to 
Aig-70. H0519: 1, S0126: i, Asp-S4 to lie-89. H0543: 1 and L0897: i. Glu-i09to Leu-IM, Lys-146 to Lys-155. 894607 
512 1 -996 1225 His- 12 to Ser-17. Asri-39 to Thr-5Q, Aia-59 to Ara-64. Asp-78 to !!s-83, 297 H.ATDD09 1 155331 307 428- 

i 027 920 Sei-25 to Asp-40. AR061 : 4. AR089: 4 Pro-47 to GiLi-54, L0361 : 2. H0662: 1 , Pro-1 46 to Qiy-1 53. T0039: 1 , 
HO: 56: 1, Pro-1 94 to Tht -200. H0052: 1, H0194 : 1, HOI 79: 1, H0135: 1, L0662: 1, L0354: 1. L0790: 1, L0566: 1, S0028: 1 
and S0 1 94: 1 . 573794 613 2-1 84 1 226 298 HBJGT03 1 1 06484 308 352-89 921 Ser-33 to Ala-47. AR061 : 5, AR089: 3 
I..0759: 2, t-l03-;S: 1 and i..0787: 1, 923800 614 35-226 1227 Ala-16 to Ser-22, Pro-31 to !..eu-38. Ser-41 to Gly-48. 299 
HMTMF 45 1 141 737 309 33-401 922 AR05 1:1, AR089: 1 L-0766; 3. L0777: 2, S01 1 6: 1 , S0376: 1 , H0457: 1 , L0771 : 1 . 
L0803: 1 . L.0804: 1 . I..0657: 1 , i..0659; 1 , H0525: 1 and L0750: 1 . 553382 615 2-376 1 228 Arq-3 to Asp-1 4, Glu-63 to (Sly- 
59. Asp-105 to Asn-1 13. 300 HHPDV86 522953 310 1-636 923 Thr-6 to AsD-14. AR.061; 7. AR089: 3 Ser-36 to GlLi-41. 
L0809: 3, 1..0747: 3, Aia-159 to Trp-168. S0360: 2, H0422: 2. S8r-176 to Lys-1S1. H0556: 1, S0040; 1, H0664: 1 . S0358; 1, 
T0048: 1, H0051: 1, LQ794: 1, L0791: 1, L0664: 1. SQ052: 1, S0Q53: 1, H0701: 1, H0689: 1. H0690: 1, H0521: 1, H0626: 1 
and [.0595: 1 . 301 Ht;8BT56 732602 31 1 45-377 924 AR061 : 3. AR089: 2 L0766: 7, L0439: 3, L0749: 3, H001 3: 2, 1.0775: 

2, L0740: 2, L0746: 2. H0Q83: 1. H0366: 1, S0422: 1. L07S7: 1, L0791: 1, LQ779: 1, L0730: 1 and L0752: 1. 302 HUJDH06 
907613 312 304-672 925 Pro-1 0 to Lys-22. ARDS9; 1 AR061: 1 H0650: 1. H0591: 1 and S0390: 1, 303 HOf::JG61 907614 
313 174-671 925 Lys-31 to Ser-37. AR0S1; 7, AR089: 2 Leu-1 12 to Se.'--; 1 g. L0769: 3, L0766: 2, LQ538: 1, S0125: 1, 
H0683: 1 , L0745: 1 and H0506: 1 . 304 HE8PN24 907620 314 2-724 927 Giy-59 to Glu-66, AR061 : 2, AR0S9: 0 Cvs-87 to 
As;n-93, HQ013: 2, S0142: 2, .H3r:-;22 to Trp-127. L074Q: 1 and L0747: 1. Arg-129 to Ser- ;34. A!a-144 to As;d-149, Asn- 

1 76 to Aia-182, 305 HGBHi37 909745 315 2-451 928 Ala-1 to Gly-1 0. AR0S9: 1,AR061: 1 H0656: 1 and H0014: 1.306 
HCHOKS2 909755 31 6 1 -1 089 929 Leu-52 to Leu -56, ARQS9: 4. AR061 : 3 Trp-97 to Leu-1 03. HQ457: 3, H0271 : 3. 
H0543: 3, H0422: 2, H05S3: 1, H0650; 1, H0484: ;. H0483: 1, S0442: i, H0580: 1, S0140: 1. H0486: 1, H0250; 1. H0050: 
1, H0630: 1. H0254: 1. HQ488: 1, H0487; 1, S0002: 1, L0439: 1, H0707: 1, H0136: 1 and H0677: 1. 307 HFPCH24 
91 2608 3 ; 7 2-352 930 Tnr-5 to Asn- 1 3. AR061 : 3, AR089: 3 Pro-69 to Ala- 76. L0803: 3, S0222: 1 , L0021 : 1 , H051 0: 1 , 
L0774: 1 , L0777: 1 , LQ731 : 1 , S0250: 1 and S0434: 1. 308 HTTKF86 912689 318 2-223 931 Afg-9 to Pro-1 6. AR.051 ; 4. 
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^ 9Gb40 o J9 ^ . " M-'/w ^l-r 31'-0J"L u 42to Arg Af' I&1 b Ahi 8-3 2 '6p13 3 14 /t;C 
H0^9^ 2 lO^'f- ? O'' 1 -1-9 1 TOO 0 1 41P0J HOg'^S 1 

30,-5-^'- 3-,- »^,",Qq pE^oPI PSHOIQ'* nd H04RF 1 HlfH'PB 4P 91 "~83 3-51 1 BOq Q'^- A-^i --^ > r 
o2 ARosJ 3 AF io1 j Thi to tGTrp112 LQ-'Sc ^ ho5^1 o G 1. ^ Asn 14 Lu o2 <^ Li "-si 2 Acp -^310 116 

7q O"^^:) -5 -'•042 1 I Cr? 1 H031P 1 t '■iT'-< "P-^l iC^^l 1 tr^Q^ 1 I 052- I ''""fip 1 | p-gu 1 
H051'^ 1 C0120 1 HOT^i 1 Li £02 1 10718 1 _ i"?-" Lo"5^ 1 lU""^ 1 ^J5c3 Hn312 1 anr< ho4^<^ 1 ^12 
Hf ^o'^Q -■Q--<'<-'- 7 /-J 4to y I 1= Oeq Af "161 -> -r to Set '~<'' ^ "lO-'o 1 i jOP?-? 1 ^ru 

HOoM t 313 HI'/CCM4'' "'2o( 32o _ » >3o 3ln 1i o L,c 9 ARi eJ "Fo^l . G n 5'^ to Tyi fc"' H0521 3 
i U7='4 ? "4 1Pt>ili 1-^6 tOfi5 2 ir-ou o Gly 164 t5 /s 1^0 jr-o? " i U75'" Gin l'^'' i. Giy 187 ^ "H"^"' 
HQ556: 1. Ty; -207 to G!y-2:2. S0134; S0116: 1. H0341: 1. H0662: 1.<BR> SQ354: 1. S0360: 1.<3R> HQ580; 1. H0619: 

-.BR>S02'8 1 HOoM -.BR>H0ti95 ' HQtSj \ <3R-= HGo96 I LO^ ' 1 < BR-> Ht024 1 HOOI^ I <:BP> LGie3 
' HDU'^I 1vrDR>HG«^10 1 H06''S 1 -BF-H0G4^ ^ HUfil^ 1<DR-HnC6« 1 _0U60 ^ <BR> HU^5' 1 804^0 

1. <BR> S0002: 1. L0369: 1.<BR> L0763: 1. L0371: 1,<BP> L063:; 1, L0637: 1.<BR> L0800; !, L0764: 1.<BR> L0363: 1. 
LU~67 1 --CR ^)'^4« L0P13 1 BF- 10774 i _o-'76 <Bn> LO^OM 1 LWj I-^R ^jIM HOr-^ 1 3R 
Hu52„ 1 hi-! c P -:>j 4 1 o0u28 1 < E:P-> ^0/-^/ ^.M^ 1 < Lt b2 1 Ln,j^ 1 <.ER, „j 31 Lj '68 

L0750 1 LOtLi 1 ^no>f anjHj5U6 ' 314 HEOOA56 =)251o2 '=>24 234 1 «C7 Ar j ^ Ic Hio 10 APOo^ 2 A^0C1 
2ier^. 0 _(in 4b hj.^<^ S ■^O^C ' 6 HC494 4 L0*39 ^ ::>01G2 3 C0206 3 HOOii 2 nj^o <^ HG'32o 2 ^O'&a 

2. L0438: 2, S0027: 2. L0601 : 2. H0556: 1 . S0040: 1 . H0675: 1 . H0545: 1 , H0393: 1 . H041 1:1. H0549: 1 , H0592: 1 . 
H0250: 1. H0576: i. H0581: 1. H0266: 1. H0628: 1. H05S8: 1. H0038: 1. H04i3: 1. H0056: 1. H0561: 1. SOiSO: 1. H0633: 

p^-,4pp |hqp:;j9 ^ |r)3go ^ 11-766 1 10806 1 ^10703 1 H051o ' \ "15?? 1 -"^OOPS 1 I '-~4-i 1 —-C 
1 , S0Q31 : 1 . L0595: 1 and S0011 : 1 . 31 5 HTPCQ24 325343 325 1 - 450 338 Giy-1 to L8U-26. AR061 : 2. AR089: 1 Thi-"28 
tU L / \i i4b "1 IC747 10 1 lO'^Q "i \\0r?4 9 .0766 I 0o54 " I 0/4^, -14'=^ ^ {-^-y^ ^ tC;7 2 .r49 

Si 2 1 H^ioh^ Si .54 1 Cui 45 1 HO. 93 1 HO 07 Hu26o 1 C0__^0 hohl 1 Hnb3» 1 H^i^Mu t 
M061P 1 105^^1 i!0P4 1 0'^70 1063"^ 1 10764 1 0767 [ 0""'8 I [ C '^"^ 1 1 Oi ! I . Ri ,C' 1 
S002S: 1. L0743: 1, L0743: 1, L0750: 1. L0780: i. L0755: 1, L0758: 1 and L0753: 1. 316 HWAE:37 9294S1 326 2-4 -5 
939 AR089: 5. AR061 : 1 H0581 : 1 find l-i0519: 1. 317 HDPSf-"03 969536 327 1 • 1269 940 AR089: 9. AR061 : 3 318 
HLHST63 581528 328 28 - 423 941 Aia-1 to Giy-15, L0731 : 28. L0740: 22. Arq-32 to S9I-38, L0747: 21 , L0748: 20. Thr- 
6?k flin68 ..1003 8 075^ -> --^rlC^ti fh IC 104-^8 12 10^39 12 Giy 1-^t> fhr 2? ^)1~>'' 1 10752 ' 
S0026: 1 1 . L0770: 1 0. H0521 : 1 0. L0749: 9. S0358: 8. L0766: S. L06,59: 8. L0.59 1 : 8. S01 92: S. SQ360: 7. L0764: 7. 
H0522: 7. S0010: 6. H0039: 6. S0002: 6. L0666: 6. L0666: 6. H0144: 6. S0126: 6. L0750: 6. L0755: 6. L0758: 6. S0426: 5. 
L0652: 5. L0663: 5. LQ759: 5. L0599: 5. T0049: 4. S0282: 4. H0402: 4. S0354; 4. H06 19: 4. H0620: 4. H0266: 4. H0032: 
4, H0641 : 4. St422: 4, LC771 : 4. L0776: 4. L0526: 4,<BR> L0664: 4, H0659: 4.<BR> L0751 : 4. L05S0: 4.<BR> L0608: 4. 
L05«5 4<DR Hi '^05 ^ -0420 3 .DR- C;o3-'C 5 St 00"^ C-DP- SOo45 Cj222 3'-DR-vH0^4 3 Hu'=;87 3-BP> 
S0414: 3. T0039: 3.<BR> HOCUS: 3. HCi575: 3,<BR> L0483: 3. H0644: 3.<BR> H0124; 3. H04S4: 3.<BR> H0538: 3. 
....-6'^ o'.DR- ..J3''2 3 LC548 3 ..BF,- L052^ _0519 3 <BR> SQ374 3 Su330 3',3R^S3U14 3 L074^ 3 <B?5-^ 
L0757: 3. S0031 : 3.<BR> L0485: 3. 10593: 3.<BR> L0362: 3. H0543: 3.<BR> HOI 70: 2. H0556: 2.<BR> H0657: 2. 
H0663: 2.<BR> H0580: 2. S5022: 2.<BR> H0369: 2. H0370: 2.<BR> H0427: 2, S0280: 2.<BR> H0036: 2, S0345: 2. 
^-.3 & 2 WJ:_^ 2<BP>H0309 2 H02fe3 2 = 3R^ H034b 2 S00£0 2 « BP-> S0022 2 b021^ 2 < BR • H0^28 2 
HQ522: 2.<BR> H0031: 2. H0553: 2,<BR> H0673: 2. HG169: 2,<BR> S0036: 2. H0090: 2.<BR> H0087: 2. H0264: 2.<BR> 
Hu4]3 ^ hJbbJ 2 -.B"., ^ Lt.9e <-3R LJob9 2 L0b2G ^. -.BP> LG'^ ^ LO8G0 2 BR > ^^b\ ' 1 LteOO 

7 B ->! 0-13 o f)rP5f; "f^ H'i648 7 I 0572 ''<bR.-03'=0 ? SrC44 - -^f^ S0U27 ^ 1077= <.bf< > SC-^-O 
_ h ^'^ ^v3R _.oJ6 ^ Lb>eo ^ .rR.LUby2 2 2-&==,>LCGJl c LOGOj 2vBR, HG^.j 1 -..ot ' 

H0685 1 SC040 1 ^SR~. &034-> 1 36024 <BR> SO 3^ 1 > 0650 S0r6 1 M0341 <B"*> h0661 1 f1C177 
1.<BR> H0306: 1. S0418: 1.<BR> S0356: 1, H0208: 1.<BR> S0046: 1, H0645: 1.<BR> H0393: 1. S0300: 1.<BR:> L0717: 
-i <B!-<~> H-)438 H0586 1 < PR..> C333 1 H0131 1 -HrV H063r ' I Cc''2 1 c8H-> H0486 1 fiO^i"' 
tB== bCbfi 1 'OOfai ^B==--h02.^4 HU599 1 <BR- HC09e 1 HOSHu 1 BR.H0OGI H0331 KBR H612 
SC049 1 'H4 HO 96 1 T5U 1 <.h\< M'i''3=^ H0596 ' < HR^ 10115 1 1C1 0 1 -"H \\c^<i-y 1 \ -I'S^e 
C^>h-U^"" 1 H01==^0 1 3R HOOO9 1 h)1''^ '-B=-H0123 1 L0471 1 B^>h-)012 HOi 14 1 <DR Hi 0 5 
H03/J 1 BR>Cjo8o TOGIj \ HG...9 I HOejlO 1 <-BP HO'yX StD028 1 < BR Hj26/ ! 1 BR > 

HO Ro 1 h- )02^ H02-2 1 HiC 5 l-TR H00"}2 1 T )OUB B^-hOu'^O 1 _0 42 h- )62^ 1 

Hjbl/ ! -.B"> LGubb 1 Hu.o3 1 < BR V-Jb". HU^^jO 1 BP>Ht!.36 1 HG1co ! EP> HubSI hJ03e 1 vER., 
HO040 1 h05^1 BR> HU^P^ 1 1 HO-^12 1 <DR Hi (.''S'"' 1 HO UO -B'=-H0423 1 HU^O I'^R "04^0 1 
H0509: 1.<BR> S0160: 1. H0547: 1.<BR> S0344: 1. S0210; 1.<BR> L0763: 1. L0638: 1.<BR> L0639: 1. L0637: 1.<BR> 
L0772 1 _0046 - <BR> Li ■7-,- I'll R iSi-^ 1 fRU B'-L0378 1 LOg^'' < 0 < 
' LtfcOb 1 LO&o' 1 .j4'''3 > t {' ' I O'-'.,? 1 hU/ 1 LO/92 1 . ^ "Mi.. 

- hU593 1 Hn365 1 H068M 1 \ )0o2 H0U84 1 1i ^ 05 1 10670 1 I 0G66 - S03oO MO" o 1 
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S0013: 1, S0146: 1. H0555: 1, H0478: 1, H0540: 1 , S3012: 1 , S0037: 1 , S0205: 1. L0756: 1. L0777: 1. HQ444: 1, H0595: 
1 , L0689: 1 , S0011 : 1 , H0668: 1 , H0665: 'i , H0667: 1 . S01 94: ■ . S0276; 1 , H0542: 1 . S03S4: 1 , H0506: ; . and H0352: 1 . 
646715 616 151 ■ 20 1229 Cy3-11 to His-18. 744764 617 39 - 221 1230 319 HFAAJ44 48S201 328 3 ■ 299 942AR089: 4, 
AR.061 : 4 S6024: ; and S01 96: 1 . 320 HSLEIVI44 506604 330 2 - 349 943 Gin- 1 to Giy-1 1 , AR061 : 1 , AR0S9: 0 T0074: 1 
and S0028: 1 , 321 hi [■■TC:.79 522826 331 478 - 1 52 944 AR089: 7, AR061 : 6 1 q21 1 04770. 1-10045: 2, :..0744: 2, 1 07570, 
HG581: 1 and H0547: 1. 110700, 135940, ■ 45001, 146790, 152445, 152445. 159001, 174000, 179755, 182860, 182860, 
182860. 191315, 230800, 230800, 256200. 600897, 601 105, 601412, 501652. 602491 322 HFTAR20 67004 332 3 - 443 
945 AR089: 6, AR061 : 4 L0749: 6, L0794: 4, H01 23: 1 , L0768: 1 and -801 94: 1 . 323 HCUFD32 699379 333 1 - 498 946 
Thr-1 to Leu-1 1. AR089:7. AR061 : 3 l..y:-5-.24 to ile-29, L0754: 6„ L0439: 2, Gir:-134 to .A.=5r:-144, L0751 : 2, L0747: 2, Gln- 
1 50 to Thr-1 65, H0661 : 1 , H0402: 1 , H0272: 1 , LQ438: 1 , H0696: 1 and L0779: 1 . 324 HKAE039 705332 3.34 2-463 947 
Ly;-5-2Q to S8r-2S. AR089: 0. AR051 : 0 ArG-44 to Aia-52, L0792: 2, S0420: 1 . L.eu-83 to C5iu-89, hl0645: 1 , H0494: 1 . 
L0806; 1 , L0807: 1 , L0740: 1 and L0752: 1 . 325 HLWBR95 734474 335 3 ■ 476 848 AR089: 3, AR061 : 1 1 0q23 1 74900, 
S0420: 1, H0550: 1. 236730, H0J587: 1. H0485: 1, 601493 H0 150: 1, H0553: 1, T0042: 1. L0530: 1 and S0 162: 1. 326 
HPWCJ63 772553 336 148 ■ 807 949 Lys-213 to Giy -220. AR054: 2. AR051 : 1 , AR061 : 0, AR089: 0, AR050: 0 S0001 : 1 , 
H0191: 1 and S0044: 1. 967495 618 1239-580 1231 Lys-213 to Giy-220. 327 HBXCM35 782911 337 592-98 950 
AR088: 8, AR061 : 4 L0743: 2, S0040: 1 . H0663: 1 , H0427: 1 , H0545: 1 . S0250: 1 , H00S7: 1 . S003S: 1 , L0804: 1 and 
L0783: 1. 328 HULSN83 857836 338 1 -636 951 AR089: 1, AR061: 1 H05i9:2. L0779:2, S0222: i, H0530: 1, H0433: 1, 
L0765: 1 and L07.53: 1 , 329 HAGET77 835265 338 86 - 850 9.52 Lv.s-26 lo Gin-3S, AR061 ; 4, AR089: 2 Leu-50 to Glu -56, 
S0010: 3, S0036: 3, Gly-93 to Thr-1 06, L0765: 3, S0222: 2, Gin-108 to Giy-1 22, S0346: 2. H0310: 2, Gly-132 to Gin-138, 
H0327: 2, H0457: 2. Ser-144 to Trp-153, H0656: 1, S0282: 1, Glu-155 to GlLi-171, S5016: 1. S0565: 1, Lys-178 to Pro - 
1 98, L2250: 1 , H0061 : 1 . Vai-207 to Asn-230, S0386: 1 . H0342: 1 , Arg-235 to Asp-247. S0031 : 1 , L0366: 1 and H0643: 1 . 
330 H:M.S0Z55 91 091 1 340 3 - 503 953 i..ys-22 to Giy-27. AR089: 6. AR061 : 3 S0282: 1 , T0040: 1 , 1-1001 3: 1 . S01 82: 1 , 
S0426: 1, H0670: 1, H0567: 1 and H0542: 1. 331 HAPOR42 91 1292 341 6-701 954 AR089: 21, aR061: 10 HQ156: 1, 
H0575: 1, H0599: 1. H0263: 1 and L0362: 1, 332 HMVAU01 911449 342 2-538 955 AR089: 1, AR051 ; 1 S0212: 1 and 
H0040: 1. 333 HTTFY29 91 : 454 343 3-6^4 956 A:-a -37 to Arq-^4, AR054: ;6, ARQ51 : Asn-47 to Glu-56, 13, AR061 : 8, 
AR089: l.ys-65 io Glu-70. 3. AR050: 1 Arc;- 78 to Pfo-83, H0040: 1 , H00Z2: 1 . Gln-98 to A:;p- 1 06, SOI 52: 1 and H0521 : 1 . 
Pro- 142 to l:e-J51, Ala-154 to Thr-1 80. 3S4 HHFJY06 91 1456 344 81-584 957 Glu-11 to Ser-21 , AR089: 10, AR061: 6 
Asn-52 to S8r-57, H0619; 1, S0036: 1, Arg-8i to m8t-88, H0135: 1 and H05:?0: 1, Glu-139 to Tyr-146, Giu-153 to L8U-159. 
335 HPCIK72 91 1459 345 283-2 9588 AR089: 1. AR061: 0 S0358: 1. H0642: 1 and H0264: 1. 336 HFIDT84 919878 346 
54-21 51 959 Asp-51 to Hir,-6Q, AR089: 9,. AR061 : 5 Ttir-1 05 to Pro-1 1 7, S01 92: 2, S0:?22: 1 , Ajio-1 43 to Ala-1 51 . H0562: 

1 , H0373: 1 and A.5p -1 67 to 92, S0242: 1 . Aia-21 2 lo Thr-223, Arg -325 to Asp-346. iys-354 b Glu -359, Gin -390 to 
AsD-395, Arg-406 to Ser-412, Gln-431 to Asp-438, .Ser-447 to Leu-465. Arg-516 to Thr-522. Lys-561 to Ser-570, Pro-583 
to Pro-589, Tyr -625 to A.Sfi -631 , Pro-644 to Arg-650. 337 HI'v1G.AV88 924874 347 40-516 960 G!u-19 Eo A3p-28. AR089: 
11, AR061: 6Tyr-37 to Ala-42, L0748: 10, L0751: 9, Pro-53 to Leu-59, L0769: 7, L0779: 7, 118-67 to Gly-74, S0126: 5, 
S0022:4, Arg- 152 to Val-158. L0775: 4. L0740: 4. L0747: 4, L0752: 4, L0731 : 4, L0596: 4, SOI 42: 3, L0771 : 3, LQ757: 3, 
L0599: 3. T0039: 2, H0013: 2. S0345: 2, S0003: 2, T0041:2, S0344: 2, L0779: 2, L0773: 2, L0766: 2, L0776: 2,<BR> 
L0663: 2, L0565: 2,<BP,> S0027: 2, L0742: 2.<BR> L0754: 2, L0750: 2,<BR> L0753: 2, L0759: 2.<BR.> L0588: 2, L0362: 

2, <BR> H0624: 1. L0002: 1,<BR> H0656: 1, S0212: 1,<BR> S0420: 1. S0356: 1,<BR> H0441: 1. L0034: 1.<BR> L0738: 
1, H0546: 1.<BR> H0012: 1, H0620: 1,<BR> H0024: 1. H0014: 1,<BR> H0083: 1, H0622: 1,<BR> T0006: 1, H0617: 
1,<BR> H0068: 1. H0090: 1,<BR> H0063: 1, H0334: ■,<BR> H0561: 1, S0150: 1,<BR> H0633: 1, L0372: 1,<BP.> L0662: 
1. L.0804: 1,<8R> i..0774: 1, 10556: 1.<BR> L0636; 1, i..0635: 1 ,<dR> 10783:1,10384: 1,<BR> L0809: 1, t.052S: 1 .<BR> 
L0666: 1, L0644: 1,<BR> HOI 44: 1. HC57: 1. H0670; 1. H0648: 1, H0539: 1. S0152: 1, S0406: 1. HQ540: 1, S3Q14: 1, 
L0745: 1, t.0777: 1. I..07.55: 1, i..0758: 1, H0445: 1, L0592: 1. H0687: 1, S0194: 1 and H04:?3: 1, 338 HKAiP73 928809 348 
1 455-487 961 Ser-3 to Asp-8, AR089: 3, AR061 : 2 S8r-39 to Pro-61 , H003 1 : 9, L0659: 7. Ser-63 to S8r-69, S0358: 5, 
FI0622: 5, Lys-144 to Thr-1 50, H0494: 5, L.043S: 4. Asp-187 to Giy-1 93. L0743; 4, S0132: 3, H0040; 3, i..0800; 3, i..0771 ; 3, 
S0354:2. H0014:2, L0483: 2, L0764:2, L0783:2, L0587:2. L0601:2. S0114: 1, h:0661: 1. S0356: 1, S0442: 1.S0360: 1. 
H0592: 1, H0.5B7: 1, H0036: 1. H0590; 1, H0224: 1, 1-10510: 1, H0252: 1, h-i0039: 1, H0553: 1, S0440: 1, L0772: 1. L.0646: 
1, L0374: 1, L0773: 1. L0766: 1. LG803: 1. L0B04: 1, L0774: 1, LQ784; 1, L0806: 1, L0653: 1. L0655: 1. SQ374: 1, S032S: 

1 . S301 2: 1 , L0749: 1 . L.0731 : 1 . L.0758: 1 and FI0577: 1 . 339 HFVMV40 945849 349 6-680 962 Pro-8 to Arg-29. AR061 : 
5. AR088: 3Tyr-155 to Asp- 151, S0152: 3, H0619: 2, Gki-172 to Pro -184. S6024: 1, H0341: 1. Arg-194 to Asn-203. 
S0212: 1, H0393: 1, H0592: 1, H0576: i, H0036: 1, H0052: 1, N0006: 1, H0083: 1, L0483: 1, HOI 00: i, H0494: 1, SOI 44: 
1, S0Q02: 1, HQ703: i, H0522: 1. HOI 34: 1. H0436: 1 and H06.53; 1, 340 HTJNI80 952231 350 2-588 963 AR089: 10. 
AR061:4 H0650: 2, S3014: 2, H0265: 1, H0581: 1, L0034: 1, H0488: 1, H0547: 1, H051S: 1, 30152: 1, S0260: 1 and 
L0366: 1. 341 HEAAEOS 959970 351 133-621 864 Pro-1 lo Pro-12, AR051: 10, AR089: 4 Pfo-53 to Gly-58. L0788: 6, 
L0809: 2, Gly-55 to Ser-zl , H0669: 1 , H0369: 1 , Gly-1 06 to Lys-1 1 1 , H0252: 1 , L0055: 1 , Lys-1 43 to Gly-1 63. L0763: 1 . 
L0770: 1. L0638: 1, L0803: 1. L0805: 1, L0776: i, LQ753: 1, L0758: 1, L0592: 1 and H0543: i. 342 HDPLU91 963199 352 
2-;'4S 965 Pro-53 to Val-5S, AR089: 16, AR061 : 5 Pro-85 to Ssr-95, L0439: 10, L0526: 6, Gln-132 to Gly-1 38. L0005: 5, 
L074Q: 5, S0422: 4. L0438: 4, L0758; 4, L0581 : 4, H0370: 3. H0486: 3. S00Q3: 3. H0144: 3. HQ659: 3, H0672: 3, L0744: 3, 
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BE- ! 0 e [ b 



njo 1 1 pf^ 4!- t 1!- 1 p^^ i 40-^ i o h 14^ e 1 h 91 ^ o ^ wo r> 
Hun 1 H 0 1 Hoi 1 hor -s L ^ 4 1 h lu S 4jn 1 hi n hoi 1 H l 1 H 1 t 
1 o 1 e iicf^i e^iosMe \ i o 

H Tfc t hor 2o 1 Sr 3 1 H "1 1 no's ^ t 5002 1 L0~'^2 114 Lo t Lu 

C il 1 10 «-> 1 059 fme-ji 1 !C»> 1 U19 1 T 0 MO i 1 143 < Pf 10 1 0 6 

^^,1 >^^ly 4 rtRjiJQ ^5 A U 5 t r t)^:.!/ 1*^ H01 -> 1 0 4 ? Pf ) 1 7 A ! I 1 
^ h 4^ HO 1 S 01 aiciLO^«<b I 44 HT 9 s ^ 41 '.n ^ 

1 J748 7 LC-'79 o LO^^^ HU'>31 - LU 4 J 1 [ I 1 IS 1 8 j b"^ 

H ^1 LG/'4 3 LO's 3 0*9 h 4c. HOI 0 ^ H 6 / H 41 ^ POni;> H H 4P ^ h049 

2 Lu 6o 5 LU^^ •^6 2o •? L Lu H0549 10^ 4uP 1 HT 1 h-U^S 

H04d 1 TO «=-0 1 H 1 H 0 6 i HO I hn 1 n 4 4 I HO 4 Hnol4 1 IC 1 H 11 1 

H^^ 6 1 HjOI'^ ho 1 H 4 1 H 204 1 HO Cfc HuC 3 1 HOd 0 1 y-^ 1 ur t^u^ 1 L s c 

L 69 1 LO /4 1 6 fc L bO I LG 9 i ^0 d4 1 L 9 L 664 1 faO I H 0^. 1 H 4 HO 1 
1. H0684: 1. H0518: 1. H0696: 1. S0432: 1. L0780: 1. L0752: 1. L0758: 1, L0596: 1. L0608: 1. H0667: 1. H0543: 1 and 
S0446: 1 . 345 H2C3N90 9669 1 9 355 3 - 821 968 AR061 : 4. AR089: 4 L0794: 6. S0360: 3. T01 1 0: 2. L0455: 2. L0649: 2. 

0 Q ? 065° -5 l( 91 ? ) ■^l 2 H0^85 1 010*^ L073P 1 \ )54^ I 06-^ i 1 I 0 4t I 6 

L0-"oS 1 O0O3 LG7 1 1 L0=> 1 0 <>0 H011t 1 HGo'^u 1 H04 1 GO 1 LO^IO 1 0 1^ L "'O 1 
in It -Ji 1 46 M( ff J4 q i UST 6 / c9 f 61 Af 8 1 596 WO / 5 0''4-^ 5 fiOC c 4 
LU^"2 1 0 b'' L LOb LGo Lu 5 ci H 2 U^^ H 10 <^ HO d 2 Lg 4b 2 

[ 07 -j p o'' -5 I D I U 6 6 i e»5 5 / I 041 -> I 51 I 6 MO 4 1 < f^r 1 

H 0 1 H02 1 11c I » 1 U 1 bO PG 1 H 04 HU 1 H t 0 1 H 0 t H 0 3 

Mj3 c 1 MC 4 I 1 1 H 61 M01r 1 i c 4 1 I Ol I 1 Ot MO ! M 4 1 T 1 
H 1 L ^1*^ 1 LO 1 4c Lo Ob 1 L 0 1 lO 1 1 ^ L lu ! Lo 1 1 oO l l Hu 1 
M 66 1 I 6-'? MO 1 04 !■ 1 9 1 0 6 1 i i f 10 1 4 HA[ 1 > 5 9 1 ^51 3^ 14-^/0 
Arq- 1 1 10 Arg -1 8. AR054: 40. AR050: Glu-23 to Glu -28 30. AROol : 28. AR08S: Asr;-40 to Li5U-45. 1 . AHOei : 1 Tnr-53 to 
A=o d S -5 •-26 Ly<= 4 to A p cs> L 1 4 L 4/ v I ^\ HO<t 1 H 4 <t ber 1 4 o A'^n 
U« ^J2 4 LO 54 A p I'-' Phc 1 )6t4 0 1 Gi P t A p ■'O ^j2 ^ ^^^60 1 A n 1 

la HO 1 HG 0 I H 1 H 4 HU I 1 H 4 1 H J9 i HO 1 C 01G ! HOI04 1 HO 

HO r 1 H ^ 4 1 fiU 1 9 0 HOo 1 L'"'^4 H 1 4 1 L04 P HO'^I 1 0 LO 44 1 
LO 4 1 o ^4<. 1 a J 019 1 J4 HTA Z 4 «114b ^d "6 9 1 l'^ to 1G RO G !b e9 

2 A o t 2/'pj61 o A^U'^I 2 ARoM 1 ^01 4 1 H003U 1 Hj014 LCQ*" 1 L0b04 1-^02 

and H0422: 1 . 349 HAPNZ77 887072 359 1 - 483 972 Lys-82 to Gin-87. AR089: 70. AR061 : Asp-1 03 to Aia-1 08. 1 4 
AR050: 9. AR051 : Glu- 122 to Lvs--127, 1 . AR054: 1 L0756: 2, H0575: 1 . H0264: 1 . L0761 : 1 and L0804: 1 . 350 HELDR74 
9 -^3 12' 9 ^Hr 4 toe. n 59 AR->»9 ! AR0b1 i H 1O' 4 LO ' 5« I HOf^^ -5 H <- ^ 

Lu 4 UC LO 41 LO-'40 2 0 4-) P Hu^'>3 H0149 1 Hf^ Si 1 ^01 4 1 H ^ 1 H 2 HO o 

H04G 1 ^ 04 HO 1 1 H 1 H 441 i HOnd^- TO 4b 1 H 1 1 H 1 I HO HOG ! 1 

H R 1 I SIO MO 1 1 1 41 1 H -5^0 1 Olc I 4r 1 I 4 1 \ ii^t 1 [ ol 10 1 1 0 04 1 

0 0 lb 1 Lufb 1 Of Lt, M LO 3 1 01 o HOG ! H - c 2o 

.0 tiO 1 1 1 !0 '& 1 ) 52 [0758 1 S0194 1 1054? 1 itid 1114-5? 1 .tji hD J-^? ^5991 <61 ? 
974 Phe-20 to Lvs-37. AR089: 1, AR061 : 0 Asn-108 to Arg-1 16. L0591 : 20. L0748: 13, H0090: 5. H0521 : 4. H0758: 4. 
^ 556 > ^ 6 6 ■! i58 \ 038 i jOO'^ > 1 0 94 ! 0 c 3 [ (. 80'^ i I C?" 5 I O^^QI 3 0 6- > 10^ ■a 

^ to " H 21 '■O 2 00^0 HO^ 2 HG1 b M 1 L - H ^ 



4 H0OB6 1 DR L'^JO H B 1 CP HO 1 H 



U1 



H 0 1 H S HO 4 1 DR H 1 1 H'^581 1 BF H0421 HU 

H ! HOO 1 B H06 1 OOG & HOd " 1 HG I P H 
H 1 1 B HOu U^ 1 BF HOI'^'s Hul6d 1 CR To 1 H0-5 

Ob L 11! 0/1 6 [/&l103l10fG 
L0565: 1. H0520: 1, H0593: 1. H0589: 1. H0659: 1. S0330: 1. H0522: 1. H0627: 1. L( 
L 9 1 LO 2 1 LO * 9 ! H04<i L04b' 1 h 16' d \ 

HPM D1 8 JO 04 2 5o2 2 f'?^ Gin 1 M ^ 5 2 APj5^ 1 S ARO^^O 3 ? t 



http://www.wipo.int/pctdb/en/fetch.isp?SEARCH_IA=US2001001312&DBSELECT=PCT... 6/16/2008 



(WO/2001/054733) NUCLEIC ACIDS, PROTEINS AND ANTIBODIES 



Page 35 of 71 



lly »R0f?1 4 f^F m 2H0644 SU^08 1 HU620 1 1026- LOo'^i"' 1 Li '64 1 "0U^4 1 LO0II 

^ I ' - r-; 1 1^ r; LC663 ^ H0052 C LU6C8 J 0 [ O"" ^ I "--IT ^0-747 

I V 6 J 1^ I D ^ '5 I . K>1 3 J' HOU'i ' f>V& ^ IO'Cj ^06 I • . L06L3 

Cui 45 1 Hi 2o 1 HOoOl t Lo02_ 1 H05o1 1 h iC^" "J'"'■^! 1 Hi"!5 1 HO 2^ t honi<^ Hn024 1 H01So 

sc"'=o 1 lo-'^i 1 H'-^r 1 t "mi i 10-^^4 1 r ic-70 1 inP4-^ 1 o??"' I'-qoi 1 i re^i 1 '')7'''= 

I OP^r 1 irf- 1 H'-i'SlQ 1 I O'dPI ''044 1 sriBB 1 flOS^'^; 1 s-"-ii? 1 -17'^? 1 [ "'""^l 1 10"^-"" 1 
Ln-'Se 1 _ 150^ Lot. t1 1 LU» Go 1 anc Hno'"2 ! 3559^1 L!iJ 125 12b 2^^ G - 5G to F ro '^i 3lv/cjt^Gl, 3 
35^ ^ f 140 ■"■^?4U6 1P4 39? g'^" I ^ J to A i 1 AHOpo 30 Afi'-^'l 6 t HJCf 1 lO'-'BT 1 SU144 1 jrioi!0-<8 1 
355 HEMBZ62 742551 365 2 ■■ 454 978 AR089: 6. AR061 : 2 H0663: 2. S0328: 2. S0420: 1 . S0046: 1 . H0559: 1 . T0082: 1 . 
hOjbt 1 hj.tO -G-'ifi I ^>j'-.0 ' LO/69 1 hj436 a!ictL0ii>i9 1 cs'sb h 1 'ji^'i. S.joQ^ 3c^ ^^'-^ iieb:s/9 
APO&C! 8 ARnei l-i'-o^ ^ SCi^40 1 H0G57 1 hj3u6 HOjqC 1 HOG'S) 1 v f ^01^2 "..053 1 10142 
1. S0002: 1. L0794: 1. L0378; 1. LQ655: 1, L0791: 1, 1066^: 1. H0539: 1. HQ521: 1. L059S: 1, L0593: 1, L0595: 1 and 
HQ653: 1 . 357 HDPLN70 85401 0 367 ^0 - 828 330 Pro-1 to Gly-7, AR089: 2, ARO61 : 1 Arq- 1 5 to Trp-21 . L0765: 25. 
LO^.J 11 Pin X o 6 HI, 8 HGj^ I . r^ry o Giy 80 .0 b Ht-^o^ ^ _,j 4 Lj ' , 4 I- Ofi 1 . o 
HO 2^ : 1(7-4 w Ho'S^2 ^ L0752 SU'=i5C 2'CR-H0:c 2 Cj2:2 ^-BP-Hn^-^ 2 Ho42-' :: CP H0052 2 
H0545: 2.<BR> L0770: 2. L0769: 2.<:BR> L0765: 2. 10806: 2,<BR> L0639: 2. H0144: 2.<BR> L0751 : 2. L0756: 2.<BR> 
L0779: 2. L0591: 2.<BR> L0593: 2. H0667: 2.<BR> H0677: 2. H0656: 1.<3R> H0661: 1, S0358: 1.<3R> H0580: 1. 
S0045: 1.<BR> H0370: 1. H0486: 1.<BR.> H0546: 1.30022: 1.<BR> S0214: 1. H0328: 1.<BR> H0615: 1. H0428: 1.<BR> 

0- ^3 I 0«2 ^B^ I ;C5'5 1 \ m? -P I 0090 1 fU05-^ 1 <-^n-^ HO 00 1 I C^*^ 1 >^'^1^i 
CUO&_ 1 <BP ^059<' L0^o4 1 BP Ln''7 \ _0br2 Bo L<'79J 1 L0~"'5 1 5P ^OPG*^ L""S15 1 LO^i'' 

I I "f^ 1 1 I ti 1 1 1 M [ 9/ i IC-jt i -5 ^ 0 19 ! 1i t4f 1 ! I - 1 [ 4f- K 4'^ 

Lo U I LU ) 1 ^JfO« U1 1 ^0 2o I r w h d jn._12 1 3 ohjDIHI^ 1 ot 

-5 M1 fhr Mc p P f *9 4 -iOi i t v -5 t [ C 4<? I In 6 C i > « 60 

nJ L u b o ( i « LU o I » p f tc Hi 10^ o ^ "MTL""^ ^ o« 3 3 J 3 An 1 U Cly U "R^f'J 

K ' oU I U/7r I - fOO 1 i !07 6 1 H 6 1 0 46 1 1 1 MM 0 MOi 4 ! 

Lu^f^ 1 .Of 01 Hn^-r 1 1^-^79 Loj% 1 LUC9J 1 .J60I -nd h "oP" ■'o^HEOuh 4 -i^S^ 2 n Jo I 
520 983 AR0S9: 1 5. AR061 : 7 351 HTXKLSS 9281 94 371 1 - 762 984 AR061 : 1 . AR089: 1 L0438: 1 2. L0439: 1 1 . H051 7: 
5. H0555: 4. H061 8: 3, HQ235: 3. L0769: 3. L0761 : 3. L0753: 3. H0544: 2. H0031 : 2. H0135: 2. HQ038: 2. H0641 : 2. 
LO/04 „ 1 uJ 2 LGb 19 ^ L0'<^0 2 ^066^ 2 L'l'iS^ ^ U 60 H*" 144 ^ Si 1 <t „ 1 ^ ! /9 2 H0j<^>3 2 

HQ265: 1. H0685: 1. H0657: 1. H0306: 1. S0420: 1 . S0354: 1 . S0360: 1. S0046: 1. L0717: 1. H0550: 1. H0592: 1. H0333: 

1- 0^31 1 Hi 1 H 4u6 ! HOOIw H0^44 1 HGo^b 1 H « 1 h U ''^ TniK 1 HG12o I H 1„ 1 
H0033: 1. H0553: 1. H0212: 1. H0124: 1. H0040: 1. H0616: 1. H0264: 1, H0488: 1. HO"; 00: 1, H0494: 1. H0131: 1. H0529: 

Li CO 1 LO/ 1 „i i-c L 1 LGo .5 I ^0//o 1 L^i28 1 Li ^0/ 1 Ln&D4 1 ::>0u - H0^4 1 HGo 
S'^'- 4 SU027 1 Lj7^8 1 LO-50 LCj 1 LO-'^S 1 Ho595 1 90276 1 anr HJ4^3 ^^2 HDCC"'-' ^•^"'o4v. 
37S 12- 1 379 985 G!n-24 to Gly-30. AR089: 4. AR061 : 2 Asp-57 to Lys-62. H0521 : 1 7. S0007: 1 1 . Leu-1 09 to Thr-1 1 5. 
L0747: 11, H0543: 8. Asn-153 to Gin- 156. S0278: 7. H0581 : 7. Giy-168 to Gki--173, S0344: 7. L0766: 7. Gin -184 to Aia- 

19 ^0'<^^ HO^jn ^ G! 221 to " o ^3=. U '69 LO -8 6 = o ^34 to Pto 243 LO 31 6 U feOI ^^ Gl^^ _ ^ 
259. H05S4: 5. L0157: 5. Ara-273 to Gly-302. H0424: 5. L075S: 5. Lvs-317 to Thr-349. H0542: 5. S0049: 4. Aia-351 to 
pry Hoi 0 4 Hi on ^ H u 4 LGd-^& 4 H ^ 2<u 4 h i4^^ 4 L 4u9 4 LG 0 ^ H 42u 4 TOOo.. o HOGj o 
UO " 10? 9 ■I H 17 J ] 00-^ J 4-? iiO" " i07A " [ ""11 ^ 1 0 78 ^ I Oi 9 3 01 6-> ^ I 4'''^ > 
1 ^ HO 0 _ .V 0„ <^ hlb'-b 2 HU^&o 2 Hdob 2 HOc/^ 2 HOuG ^ _ HO 0 2 HG1 o ^ -1^ _ _ "v, K 
t 00^3 fj)?? -> ] 000*5 2 f 10604 HO BO 2 I 059P ? I )OOC ^^0-^04 ? 0775 ? L037- h c55 
L0635: 2. L0663: 2.<BR> H0697: 2. H0658: 2.<BR> S0027: 2. L0740: 2.<BR> L0756: 2. L0759: 2.<BR> H0445: 2, L0589: 
- P [C">^9 / Hj 7i <,BH> )?^'■ 1 H0'"«5 1 1i ^=83 1 Hi. 341 1 ^P ' I O-^^^ f1045^ 1 "f<- lOf^i" 

Ho "^n ^002o 1 DP HO 0I 1 V.GO b t CP <-0.^2 1 HG*^_ - H 

h ■! fUJOl 1 10 0 1 "M H 69 1 1 10"^'=^ P M04/"' 1 fli04 1 -f^ I ifi 1 I 0 lO- h ■! 0 0 



CR 11-^05 1 LU=ij< 1 2R HC144 1 Cy^il ) 1 "R . )4..8 Li."'^2 1 BP 
oi ^oO 1 BP Hold H0^9o 1 BP Hi !b 1 ^oi 14 1 BP C iO<.o ji 
B'^ 10-^46 1 L0749 1 ^3R> ^0-'7 ^ lO- 6 1 

L03ofc 1 <BR> :> "> Oi- anJ HOoo^ 16 ''9 j ' j 6 r 

r r to1 HoC4j 5 H0547 ^ i 1-> - I )5 3 5 [ 05 ^ I O^'^l 4 flU- 
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2 Lb/ 9 I H0446 ^ I ^ M 6.4 1 HOI D 1 1i 6 1 oO^ l_ 1 ^ = ^ I > i 

'^nu? 1 H0333 1 40" I " P'' J15 1 IPOifi 1 HOilS 1 10110 tU- P ^ 1 hJl88 

Sf 11 1 HCVcJ I D c I < M HO/&^i 1 SUV ^> C I ^ 1 

10 4^ 1 0 6-- I '^1iU41 6 iQ'. ["'Bit Ob^-j 1 I 91 1 I U ? 1 )563 

Lnt 1 J Ho " 1 H^"'^2 1 h HU'""'' ] ^T'l M "> ^ U'^'S t S ^ r 1 CU1&1 1 

H 54'i 1 I 04? n i ^0 ^4 1 <64 HW ^ i I t> v 11 ^ U8 Aflt c ? Gi/ 1 4 to 

Sp ^ L 1 1 Lo 11 / i intr I 14 n h '''"f 4 H'^ 1 t-> eL \f HOoIp Ho^^ Leu 1«>9 

to 9!- i U « [ t 1 < p -51 t> fhr ^9 1 MO-44 -> 1 <- 61 t 0 1 I 1 i'S ^ HO IP 

hno t 2 Ho 1 L c L^fu'^ L n 2 3R Ln6o«^ 2 ifaP 2 B-^ Lo ^ 1 tB 0 U 2 
i U -51 Pfl "^9 I 05^ -5 fUJpfj^ 1 HC'jB'S 1 Hf HO "S"? HUO r 1 V\\ 4'' 1 SC "=4 1 "^ 

^0 t.0 1 C 046 B-^ LO'' / 1 HO-^^o ^Bn h ^ 1 Hnj3^ 1 v.«R-^ H03^1 1 hJ559 B° h04% 1 
-i 3 ^ ^B=5 h 2-^4 -Gf^cs 1<BP>Hi6/£. 1 Hf- '6 I -.BP JsGI 10 1 Hi l„3 1<BR^H0616 HO cs^ ^ < 5P . 
-'"-'^o ' hJ212 -B" -'01?4 1 Ho04 1 "R H06 6 1 h02fi4 ^ <rBR> HU488 1 HC1Q0 1 ..BR- H 494 1 
H^^^l ! HO' ^ / 1 <-BP LO /2 1 i ^fc <BR L^i'/b I L03 ' 1 ^0// ' L^-n2« 1 L 6 

Ut.64 1 SO 4 1 Hi 4"^ 1 Ml J'' S l 4 1 SO 1 n-'4P Lj'^^i 1 Li 1 L) - 1 HO-, S 1 '^u2"'o 
-tH 4 1 HCPPD 64 WO ^ ^ d ^R08o A-OM f H ' . L 4 . 

LO 2 H ^ 1 Hl 44 1 HO'^21 Lj '^o 1 1 6o l4 2o o2j •> 4-^0 U ( )cl 1 h [/r 14 Arg 4 o ^Iv 
30. HiS-49 to Cys-55. ile-94 to Phe-99. Pro-128 to Gly-136. 366 HOUBZ94 527876 376 1 - 153 989 Giu- i to Thr-6. 
AR061:7. AR089:3 19p13.3 108725. HOI 61: 1 ar-d S0040: 1. 120700. 133171. 135836, 145981. 147141. 1649.53. 
i88070. 600957. 601238. 601846. 602216. 602477 367 HMiAH32 650977 377 49 - 7-02 990 His-i5 to Ser-21 . AR061 : 7, 
'\ <OSQ ? A pd4'o\3 m '-602P ir/66 P C5lu 0*= T--! Id 10777 7 10'"^'' 9 r :i n to A<-p HO-^e-^ - 
H0696: 1 and L0779: 1 . 368 HDPTH43 573418 378 1 - 432 931 Ser-28 to Giu-34. ARQ61 : 2. AR089: 1 Ssi--77 to A|-q-82. 
SOI ! \ 1 3 j frj. i 5 t ^ n H 3'^1 1 60 MC [ 3^04 61 t I 1 c 94 f ^ q f{ <9 1 Af^n C 
Lu 1 1 1 HO . L ^ H'' 2 LGI'^'^ H^ h 2 L 5^.'''' 1 CU^i='0 1 

H. . . 1, K,^.... JIO.^.IL 1.4Do, 1, H. .0?. L .^.bO, 1, LU1,..i. 1, ..,..4o.. ,I.013>.L > , 1 , L. 77i. . 1 , ..£"'94. 

I , L0776: 1 , L0665: 1 , S0392: 1 , LQ750: 1 and L0777: ■ . 370 HMUBZ20 670393 380 2 - 1 84 993 G:v-^2 to Se! -4S. AR089: 
13, Ar061 : 3 5q23 121050. H0529: 1 and H0693: 126150, 1, 159000. 179095, 192974, 192974. 601596 371 HDPAB51 
685665 381 288 - 953 394 SerHS to lle-27, ARC89: 2, AROoi: 2 Asp-124 to Gii> ;38. H0521 : 2, LU759: 2, H0341 : 1, 
!-i0520: 1 , hi0266: 1 and 1.0766: 1 . 372 l-iP,jAP28 686349 382 2 - 41 5 995 Pro-25 to A!a-34, AR061 : 6, AR089: 3 Ser-69 to 
Ala-74, H0622: 2, H0253: 1 Giu-92 to Qiy -98. and S0 1 52: 1 . 373 HiBEC79 703GQ0 383 338 ■• 3 996 Ser-7 to Asp -1 3. 
AR089: 1 , AR061 : 0 L0766: 5, L0806: 3, T0010: 2, L0761 : 2, H0521 : 2, L0752: 2, H'0677: 2, S0278: 1 , H0559: 1 , H0486: 

1, H0427: 1, S0038: 1. L0796: 1, L0644: 1, L0771: 1, L0559: 1, L0666: 1, L0664: 1. L0779: 1, H0445: 1 and L0595: 1. 374 
HOQBF64 703 ; 77 384 48 -401 997 AR089:23, AR061: 14 r7023-Q24 106180, H0208: 1 and H0290: ; 15650, 1. 
138700, 139250, 148500. 150200, 1.54275, 162100, 170500. 170.500, 170.500, 176960, 182452, 230200. 249000, 253250 
375 HTEDL38 761 609 385 133 - 534 998 Pro-38 to Pro-46. AR061 : 3, AR089; 2 H0038: 4, L0748: 4, S0222: 2, L0598: 2, 
L0776: 2, L0438: 2, L0780: 2, L0752: 2, H0Q50: 1 . T0006: 1 . HO1 1 1 : 1 , S0036: 1 , H061 6: 1 , T0057: 1 . S003S: 1 . L0770: 1 , 
L0766: 1, L0774: 1, LG805: 1, L0655: 1, L-0526: i, L0666: 1, L0438: 1, S-D02S: 1, L0777: 1, L0595: 1 and L0366: 1. 376 
HE9HI71 779375 386 2 ■ 682 999 ARQ89: 1, AR061: 1 H0013: 3, TQ010: 1, L0435: 1, H0144: 1, L0438: 1 and L0439: 1. 
377 HNFHS82 779946 387 2-415 1000 AR061 : 4, AR089: 2 S0278: 1. H0620: 1 and HG271 : 1. 378 HOUH089 786548 
388 367 ~ 909 1001 SeR-1 to Giv-7, AR089: 1, AR061: 1 Af,o-24 to L8U-31 , S0342: 1 and H0521: 1, Lyr>~50 to Arg-SB. 
Giu-65 to Arg-73. Thr-102 to Hjs-109. ARa-1 16 to !le-122. 373 HFPBB28 844526 383 3 - 335 1002 A!a-1 1 to GInHG, 
AR054: 1 0. AR051 : 2. Leu~46 to Ala~52, Ar0.50; 2, Ar061 : 1 . Gln-84 to Glu-89, AR089: 0 Ptie-1 05 to Ser-i 1 1 , S0031 : 2. 
S00G1: 1, S0045: 1, S0222: 1, H0271: 1. 30:44: 1, L0358: 1, S0052: 1, S0146: 1. SQ390: 1, S0028; 1 and S0260: 1. 380 
HHhXWQ5i 876053 390 3 - 497 1 003 Thr-6 to Tyr-13, AR061 : 1 , Ar089: 0 AI3-23 to Asp-30, L.0439: 4, H0543: 3, Phe-66 to 
Arg-71, S0360: 2, L0662: 2, Pro-92 to Glu-102, L0742: 2, L0481: 1, Arg-108 to Leu-116, H0619: 1, H0486: 1, Tyr-153 to 
Tti!-164. L0586: 1. L0021 : 1 . S0051 : 1 , H0424: 1, L07S9: 1, S0374: 1, H0539: 1, L0744: 1, L0754: 1, L0777: 1, L0752: 1 
and H0506: ■ . 381 HUFGH09 877078 391 3 - 647 1004 Leu-8 to Pro-14. AR083: 3, AR061 : 1 Pro-59 to Asn-64, H0524: 2, 
S0356: 1. Pro-80 to Glu-91, H0607: 1. L0060: 1 and Glv-127 to Lvs-134, H0.506: 1. ArcM46 to Glu-152, Thr-155 to Asp- 
165, Pro- 184 to AsD-203. 382 HL!CA79 880S81 392 1 ■■ 1 197 1005 Arg-I to G!y -8. AR051 : 10, ARQ54: Gly-10 10 Leu-17. 

1 0, AR060: 9, AR089: Lys-41 to Pio-51 , 5, AR06 1 : 3 Lys-57 to Thr-74, L0775: 4, H0046: 3, Giu-94 to Lys-99, H0622: 3, 
H0660:3, Phe-107 to G!y-1i2. H0438: 2, L0663: 2, Arg-125 toGlu-131. L0665: 2. L0777: 2, Leu- 141 to Arq-153, S0026: 

2, H0583: 1 , Glv-1 68 to Aia-1 76, S0282: 1 , .S0356: 1 , Asn-21 0 to Arg-21 5, H005 1:1, H0071 : 1 , Asn-222 to Ser-234, 
HQ355: 1, H0510: 1. Leu -23S to Thr-249. HQ615: 1, H0428: 1. H0644: 1, L0142: 1, S0364: 1, H0059: 1, LQ763: 1, L08Q3: 
1, L0804: 1, L0667: 1, L0809: 1, L0664: 1, H0690: 1, H0670: 1, HG672: 1, H0479: 1, S0028: 1, L0751: 1, S0031: 1, L0604: 
1 , L0356: 1 , SOI 92: 1 and S0424: 1 , 383 HSLIH01 884251 393 1 1 ■■ 543 1 005 .Arg-1 4 to Glu-20, AR089: 3. AR061 : 2, Lsu- 
30 to Arg-42, AR051 : 2, AR050: 1 , Gly-57 to Ala-65, AR054: 1 Asn-99 to Arg-104, L0775: 4, H0046: 3, AsnH 1 1 to Ser- 

1 1 7. H0622: 3, HQ560: 3, H0402: 2. H0438: 2, L0663: 2, LQ565: 2, L0777: 2, S0026: 2, H0583: 1 , S02S2: 1 , S0355: 1 , 
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L e04 
■^CO 1 
AR.050: 1 . 



CM 1 ni H 1 b1C 10 
*3 9 I I fH)l H 



, "fOl 



AnO 1 
6 4 \h 
(9: 1. H0318 



S 1 LO I 
n-4 ARCS 



11 i Mo R 0 A U61 OGIu 7*^ Ate 42 Q-^i t a n -0 i ^ - -'^ - «^ 

->Leu 9-^ LG/'9 ^ SOj/4 ^ GiLi 1 !„ o Gin VO ^080 hOb ^ ■^G^^*b J HOI 0 ^ h 6' G ^ 
): 2. H0598: 2. L0763: 2. L0S03: 2. L0666: 2. L0663: 2. H0435: 2. H0660: 2. L0748: 2. L0757; 2. SQ026: 2. 



H066^ C'-4^G ! S ^ 8 1 bO^ 



S591: 1, 



i. 1 



D G HO 6 " 6 ^ 1 MG i 0 oG4 6 I LO ^9 1 ^0/b 
L0755: 1. L0758: 1. LQ508: 1. L0362: 1. H0667: 1, S0196: 1. H0543: 1, HQ423: 
90973J5 399 5 - 442 \0\2 Met-:5 to Pro-20. AR061 : 0. AR089: 0 PrO-47 to Arg-53. H052- 
3!- 1 h 644 1 m 1 [ O-'QC 1 1 06''? 1 1 0-^94 1 0'55-' M t 4'' 1 -J-d ) 
2 '^11 r 1 A u'^S 4 APGo Ala 2 o Arg ''u ^ - 



3 to 



; 1, lle-135 to Il6-1 
■: 1. H0483: 1. HO/. 
14 Aia-ia to Arq-2 
r t <" 1 



1 LO 64 I 0 ^1 L -162: 1, 
1. L0789: 1, L0665: 1. H0684: 1, 
6 1 LO / 1 ' L I 
H0422: 1 and H0352: 1. 389 HDGQZ78 
.0758:2. Tyr-61 to Asp-71. 
•^QO^IHl M!"i5? 909742 400 
iiu-66to Pro-74. H0543: 3, 
S0140: 1, 



4 



i: 1 anc 



f 



U)^ L 
9 1 imC' 



i HOo 2 2 H 2U 



1. 418 



1 L 
f 3 / 



51: 1. S0049: 1. L0471: 1. H0266: 1. 10351: 1. L0772: 1. L0766: 1. L0776: 1. L0659: 1. L0792: 1, H0522: 
'9: 1 and S001 1:1. 393 HIBDE74 76601 1 403 99 - 362 1 01 6 AR089: 1 , AP.06 1 : 1 L0759: 2, H0 1 71 : 1 , 
1. LQ751: 1. L0766: 1.S3014: 1. L074.5: 1. L0747: 1 and H05G5; 1.909876 621 2- 751 1234 394 

^ In AR tf9 APO 1 iT^r^ to'" :>c :nd H0030: 1 . Thi- 

cL 4T n t> 10-' Ly 2lcVI12-7 r'^ h-FX f"' R 3U9 4^ 608 1018 AR06V 
ji : 1 . H061 9: 1 and H0521 : 1 . 396 HFTCU45 91 0053 406 1 - 504 1 01 9 Giu-47 to Asp-55, AR089: 1 ., 
to G1V136. L0789:4. H0.539: 4, L0731: 4. H0052: 3. L0779:3. S0007: 2. L0157:2. H0123: 2. H0233: 2. 
LO^j; 2 S 3'6 S0360 1 h ibbO HO^&o 1 Hf 0^3 1 H0„J33 I l-'0b20 ^ H0<:^08 1 HG1SS I SO^ 5 _. 1 c( 
!. L0455: 1. H0135: 1. H0551: 1. L0770: 1. L0794: 1. L0775: 1. L0665: 1. S0392: 1. L0750: 1 and L0777: 1. 397 HFTBL33 
9 G 40 1122^02 0 u 48 to A p ^P0^^ 16 ^P061 I |n 4 lc 31 4 HO' 39 3 GG^ ^ 



oG 2 



AR061 : ( 



LC 



h )2 



'^i ? 0 r 



R8 



, LO 



f <J 



- 1^ 51= f-b o<" V HO-^dO LO n ^ Lpu ^ ir V.I Ut- L ^ 'b I h 4o^ h b^* H 1 

1 |h012^ H0'=;-> 1 HO-529 1 1 0f67 1 On Lttf03 1 SOt ? 1 <t 93 1 -J-d >04?4 39^ K'AVSg 
91 1389 409 1 -447 1022 Gln-12 to Pro-20, AR089: 0. AR061 : 0 Thr-37 to Glu-42, H0494: 1. H0520: 1. Ne-49 to ArQ-56. 
4-1- :l 1 10423 1 I <rU -"=> to Ata B8 A a 1 11 ti I eu r B ^00 H XPl 5 9 1460 ^1 0 > ? >7 1 0?"^ Arr- - 
" o t Arc 102 Lbl > LOf t 1 k 1 o Aiq 14 ^ 1 ^ ^ f- 

H 54 110 1 i i I 0 1 4 1 I M 4 91 1 ■j'^iS 41 1 3 /3 024 A i 8 t Gl '^'^ f 0 4 fi 4 
Jfl 1 ^ L 1 1 Ai 2 H04 fi 11 H 2 ^ 7 1^0701 Glu 1 9 1 Cij 14 H ^ HO 111 



H04 



HO 



tj I 

^ RbO H 



bO 



-^0 o 2 0 6 9 L ' L R-3 LO ''fi ^ LCb'=^5 2 LO^ 

c \ MO t J I 1 e 3f 1 Hc 10^ I hGi I HM " 1 G 

1. H0421: 1. H0024: 1, H0213: 1. H0087: 1. H0272: 1. H0541: 1. SOI 44: 1. i 
LOSV^ 1 _. 80<i LOo'9 I L0'& 1 ^066^ ^ L0e63 1 h )518 \ 
nnh "09HWA'-T84 3115'^'3 412 1 ''O 10 AR'^bl ^ A-iOoq 
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E- 0 9 

IC 7'S 11? \ 3 

i 06 9 to 

4 IC 9 ? H 



1 « B L 1 LO 1 BR r L t BF L 

IC 9 1 t 10 4 1 1 1 fi H 690 10 

012 1 S "12c, 1 R ! « 1 1 1 

I 1 HG 43 ! S0<:k54 1 and HO 1 404 Hi^-^h K 9K 64 4 

A IbtoGly 4 76nyZo U i"? 4HCl 

9^-4 L 3 ^ lu n to I y<^ 1 i 06 L ^ Ph 

4 21 ^ L IhOIIHO 1! 

Ayli 1^4 An t GH44 1L14 1 



L0751: 1. S0031: 1. L0604: 1, L0366: 1. S0192: 1 and S0424: 1. 405 HTPFA03 922765 415 2 -328 1028 AR061:4. 
AR089: 2 H0522: 2. S0212: 1. H0253: 1. S0152: 1. L0748: 1. L0503: 1 and H0668: 1, 406 HWADR6Q 926487 416 3 ■ 
1289 1029 Gin- 16 to As»-21. AR089: 104. AR061 : LeLJ-40 to Asp-47. 1 1 Gly-70 to Leu-84. S0278: 4. H0581 :4. Leu-88 to 



! OCI 1 Pf{ IC o I W1 1 bf > 199 I 041 i { c -i 0 ill } 4 I 61 1 t R-^ 
HC'' 1 hi12l Bn HU1'^ 1 H 4 1 R H'' ! r B-^ H 2fc1 1 Hf 2 1 R Hoi I 
Mj41'^ 1 <.bl<^\ 1 1. j<44 1 <.bf ~.S0"/6 1 O-' J 1 HH i J 3!- 1 1 6 1 -.-f^ ! 0 04 1 650 P 
LOfcd 1 054b vBd '^00'^'^ 1 HO 1 B-^ h ^ 1 1 1-1 B-^ Lt 48 1 7-0 1 BR LO-^^ LC-'BO 

L 3 1 LO M HG44b i H->d9' ^ L c!6^ 1 H*- 6' 3 I a d H 06 1 40 hVVLFJ ! =^=.«01 <^1 ! 8M ^30 
Arg -11 to Arq-19. AR061: 3. AR089: 2 Ser-36 to Thr-51. L0741: 12. L0744: 5. Giu-79 ioGiu-84. H0052: 5. H0040: 5. Ala- 

0 tr c!n 1G L 4^; „ a ' ^ i t °u I m^-^0 ^ LO/94 4 Hf HG 2 Lu 9 0 ^ 

LO -4 H0046 2 HoO 1 H^f^l LC 70 2 L0''61 2 L;80 ' '^01 B 2 Hj"^ h 'SI HO 

L 1 L0 4<^„ c5^L93^ H0bz4 HO I ' I 1 -^0114 H06 1 --041^ 4^^0 I 1-064 
^-""-1 hO " HU6U0 1 HC5 j2 1 Lno22 1 Tno82 1 S 474 1 HCo85 1 H0235 1 H -'^2 H 4-+ 

1, H0124: 1. HG634: 1. H0494: 1. SOI 44: 1. S0 142: 1. L0638: 1. LG642: 1. L0764: 1. L0771: 1. L0773: 1. L0768: 1. L0649: 
1. L0774: 1. L0775: 1. L0651: 1. L0553: 1. L0775: 1, L0659: 1.10809:1.50374: 1, HQ690: 1. H0522: 1. H0696: 1. L074Q: 

L ^ ^ „0 ' ' „ 3! LC ! HO/0' ' LffcOl 1 a-d H0j43 1 408 H'"VNG95 928.. /418'3 9^1 
A'3410 Al ^RC-j ^B9kG 9- ^? AHC-j ) 10 ' E 061 -u 1 9 ly 14 / ^Of « 4 Pr j 1 8-^ 

to L 9 H 6 4 LG LO 94 4 L 4 L H*" 0 d 2 LG & LO^ 9 ^ " ^1^ ^ 1 h 63^ 

I 0 1 1 < 1 0 6 1 H 6 i 1 6t 1 [i562 10 1 lO-^rB 1 0^81 I 89 1 IJ 1 6(4 
L ' - ' 1 t> )o2d S( 1 4 1 LO 1 ^ j 1 HU' t_ 1 no h lb ^ 9 H " G"" <''^'^o'^t 

4 9 3i 5''10>?A'' 48 to v ''4 A 1089 ' ARt 6^ 0 ] hr -6 to ^ 69 > )6^ii2 ?a!TjS005i 1 4 0 HOH PP 
931 140 420 2 - 799 1033 Giv-1 to Val-1 1 , AR089: 16. AR061 : 6 Giy-50 to Thr-62. HOI 44: 6, H0013: 2. Asn-125 to Giy- 
T S0'''^6 1 l-=-u Iz-Jf.. A n 1 8 -ei -JlCto «r 21 ' Sp ?3? to [ 24- 41 1 H 9 9345*56 4?^ 1 •'4 ia 

" ^ A 1 '■^ 1 Ut 1^ 1 H( t14 1 and )1f> 41<:.HPVft^ ^ ^ 

^li o f ^ Al 61 1 8 0 ^lu oleJ 04 O"'^^ I j/6r ^1 ■> IC->iO 4 10^ 1 ^ 5 
*^0 2 H t.44 R H 'S'^l LO t.9 2 R H0144 Lt/4 "R 4 L ''Q BP LO 2 LO'''^ 
^ B" HO^ 1 H 1 <- R on ] H 4 1 <3R -^O^i^. 1 C I B- HOI L 0 1 BR C ^ 
HO -^1 1 DR H ^ 1 H -5 fi 1 BF HO 6 Hufi 0 1 CR LO 5 1 HOU^j DR L 4 1 1 H 0 1 
B H -i c- 1 HG I P 1 1e 1 ^ It- 1 BS H 68 b">2fa IB h 0 I HO 1 P H 9 
I - - 1 ^ o ,Ci3f- 1 lonu 1 RH If' I I I 

P I I > I i"G > L "> 6 1 < bh ! 06 > M A [ V I 1 j I 1 1 

1 I r i'^ 9 1 o'''^^ 1 &000I 1 I 1 I o<im 1 iuo<i 1 s'^ i i 1 -5 

n I J / I I U33 o36'03f l u ° to o 1 Aft">"9 I A 06 b I f 

^ o-?] ^Q^-, 3ridHn-2 1 124C 0 124)30 1 iR JPI lb ''oO iRoP^i ^ r 
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^ ? - )? u^-^ f ^?U AF )f>1 

1i OOJ 1 (jIu 14 o ]!o G^M 1 I 

S. 415 HTJMD31 942848 425 1 - 46:? 1038 Pr< 
c H006^ - H0&1 1 IC ^t^h 1 10' > 



0 o 9 1 1- " t 89 Af 61 1 [ f J 1 to :.l 1 ^ id T f -^6 k 1 1 E 1 i ^58 

Hn° h n 4 <L LOb " 2 HoMI S 1^" 2 hlfc 1 Hno1 1 U21 Hu ^ 

MJI*- 1 iiC r6 1 i 1 H )6?? 1 10 1 51 1 ^0 -> i I r4l 1 I U 7 1 6*- < 

r'^ C-,i2 1 LOfct.^ 1 Hui„5o 1 LU/48 1 ^ ^04 4 1 Lo 1 J - - 1 | i> 

^ 4ii „ ob^. jG42Glu 6<5toLys ocs AROM 2 AP08iS Asn 106 oGiy LG-^^^ I 4 L „ 6f-c J. 

■+ 2 Ln^f^e H0624 2 ^^6028 2 S0038 " LC53R 2 L08Q5 2 ^Ob4^ 2 4-5 L ^ ^ 
^6 ^4 H ^3 1 W> M ! h006-> ' C'O' G ! H00G1 ^ C 86 I LGZ-^S 1 LO' >i 
HO 44 1 10-^45 1 iridL074t- 1 4 i HAFIFn ^^04 &4 U ^ m4''Th -1 tc L u -> ARj '5 aP t1 1 i t4 
tCL,i= „ h 2'! 10 H f ^ Po ^ oAry o HI J 4 11 o lu I 6 M HJ / 6 J 

LO^c^ 4 HuZa"^ Hi.2r^ hT^ j '"^2 2 hOUl HU1 Hj4C)4 LulS n 2 1b 

i 36 4 ^ 3„ 2 h06J4 ^ lO^ 2 CG426 ^ LO' 0 ^ ^0/9o 2 L ^3 J ^ U csOi o ^ „ oL^ <i LG— 6 
2. L0438: 2. H0672: 2. H0521 : 2. L0747: 2. L0750: 2, L0756: 2. L0588: 2. H0542: 2. H0543: 2, HQ1 70: 1 . S0212: 1 , S0282: 
i. S0030: 1. H0305: i. H0589: 1. L0619: 1. H0619: 1. S6026: 1. H0550: 1. H0370: 1. H0600: 1. H0592: i. H0486: 1. 
-^040 1 h06'^"5 ' flOOO? 1 >001t ' f103r) 1 n05B1 1 H0421 1 > lOPS fOin 1 HC'j41 1 N 0 M JQ^C 
h"w12 -w"20 1 "^''Olo 1 i-'Ol:^'" hn6<'7 1 HG25_ 1 H0*^04 1 HIO-'I Huf^ll p 1 ^ -q^j 

Ml. 08"" 1 \^0?6^ ' 1. 1? 1 f 041 H056j 1 1.-50 i !0*-?9 1 064 I 61 1 i 1 64 1 f [ 1. 658 1 
LU«'"> 1 ^O'll^ LO-'bS 1 LOGO 1 Ob 1 Uor 1 SO l£o 1 300 3 1 Hn 44 1 lu t H 1 HOG'>i=' 1 
Mj4'i M S-^r J 9 11 40 1 n 11 (."^59 ( (. 31 1 I 0=^ 1 S0011 1 fl 67 1 j j g"" 1 4'^1 
HFKH 1 t 4 1 1 1 U4 IS oH-£^ A°U<'9 APo 0 h- 4 HO ^ Hg 1 HM'"=! 1 

11 1 H o f i I fl z"' 1 H04 6 1 S0U4 1 10 ; 1 H 9 1 J I0"> 14 I I 1 It 8 

5 4 1 0 1G1 dL 1 oViU^ A^CI 1 AP08<> Hi ■^^to«rg <^ h ''21 4 H ^o"' HO 3 1 
1-10486: 1 . h:0625; 1 , S0466: 1 . L.0666: 1 . S0242: 1 . H0542: 1 and H0543: 1 . 4.23 HIV1KCX80 956554 433 1 94 - 61 6 1 046 
1! A< 5 "R"^ " A" fil .-eu'^4 -.^014 HO Q2 1 Hg42-' 1 HO 18 1 LQ^^^ 1 H"'^4'- d :i «^ 
424 HCEMF69 961308 434 2 - 637 1047 AR061: 1. AR039: 1 S0136: 3. L0779: 3. H0171: 1. H0052: 1. H0038: 1. L0756: 
1 . H0547: 1 . S0031 : 1 and S0242: 1. 425 HWLHF10 963422 435 115- 978 1048 iu;-44 to Gln-50. AR089: 26. AR051 : 4 
c-o 4 4 I H^^Sl 1 a-J 6 1 ^ H'"EMG«'2 9b3 «b4^6^ ^ fi, ^ o p o ! hR 4 AP o 1 1 4 / 
HF<D'' 9t 9lf^4 14 ^ -j^f^ ii'^ ^ 8kTht''3 AhOU ^ ARO^ 1 LO 6 2 '"UOjl 1 HP's 2 1 H)'^ -■ 1 
H ! HOO-i^ dnJH 4^^ 4^ H^^Ao4^' 6 4 43^1" V AP0^9 ! A^OM H " H ^.t ^ 
^ HOi^'-'- 2 -lOo% 1 h 4c,4 HO^';^ 1 Hg'^^u 1 H05o6 1 h05/5 HuCS 1 "^Oy^e - HO- 

1. L0809: 1. S0126: 1. S0328: 1. L0744: 1. L0740: 1. L07464: 1 and H0543: 1. 429 HRAAS26 971219 439 17 - 535 1052 
Glu-25 to Arg-31 AR054: 23. AR050: Giu-71 to His-76. 18 AR051 : 12. AR061 : LaLi-85 to LeLi--92. 12. AR089: 8 Giyu-129 to 

^4 L 803 ; LO/^4 ^ _. 1 '^cs 4 LO' 91 4 LO/zO 3 L0804 3 SJ1'i2 2 LO 89 2 LOM 2 ^0'^ 2 1"'^ _ 
"^C" """46 1 HU-^OQ 1 HC3-7 1 H''012 1 Lg769 1 ! )7-''* ■> " l'^"'''! 1 '^^ 

"'9 1^1 066 ■> 1 H0648 1 H0o21 I HO' I > 1 

n u 4 1 l/> > ;.09'5^40 1 378 1053 Af<089 i A^iO O'e- ^> 

- ^ L-- M + ^0 4<BP>^0/0'^ 1 L059=t / <-BP> 10803 3 jr^T^ 2 Bo H0^+<^ o - G_4 ^ JR ^1 
SOr,0 P'Hf >H0551 -J h /■'O .;,BF<~. ! 066? ? 05*^8 7 B 1> [ 0665 2 h014^ ? <,BH fi05^/ ? HO-19 

2. <BR> H0522: 2. L0756: 2,<BR> L0758: 2, L08588: 2.<BR> H0170: 1, H0556: 1.<BR> H0657: 1. H0580: 1,<3R> L0717: 
' -i <bH~> H05-'4 |h0-99 1<PH.> 04''4 |h0544 1 < PH..> f 1026'" 1 HC''5? 1 PF > '00?-^ ■> HO^-^^ 

&" 1^ LG3 ^ 1 LU 63 1 BP- 0 b1 K 2 1 BF 1 

1 U8 r 1 Pfi IC?'=^5 1 107<9 1 O-'a <,BH I jc6'' 1 SO ^ 1 ^^4 1 HO <5 1 II U 1 

Hi. 6^1 1 hOP21 HU4 !. 1 HO 45 1 L0-^-!3 1 074- Lb 4^ 1 LU/5 1 - 1 LUo5 1 LO- 1 '^uo?!. 1 
H&1P H0.^1H4<.1 a-d ->04fa8 - -^3! HcETF 2 ^ 4 44ni<. M4A=n 1 tr «• 

ApObI 1 ^P 9 4 Gin to ^1 LU 4 o 7 LO )4 PO 0?- 4 Huo-j t Li.^ ^ PO'^4 

O0^H4 <.H1^ P06G 2 ^ 0^6 .^f^ P01G"> 2 LVOO =.h&^<^HO ^0 P <.HG^O 

-5 1^ 11"- 41 ,0:t?0 1 Hb'^F 1 S0U4>5 1 tUiL+ 1 " 1 1 

r :>Vbi 1 M HG^ |J 1 Sj18^ Hb" I 1 S "> U ■> M H H 1 NG v \ \ ^ V 

I " 4 , 1 H04 2 1 H0u7-> T0041 1 H0645 1 SOI 44 1 L'^7fi3 Lb '70 1 Lu760 1 ..07b1 LQ372 

I 36 l-- 4j 1 LO'64 1 ^0//^ - L( /92 1 L06 o 1 _.J6^6 H0L!9 1 HL435 1 H0b39 H05I 1 

HOt,*^- 1 H013o 1 H0577 1 1 d C 4-6 -32 HCIVSF55 312284 442 ^fc,i 10''5AP0a« -> 
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AR061 : 2 L0604: 16, S0366; 9. L0485; 7. L0622: 6. L0523: 5, H0599: 6. H0373: 6. HQ196; 4, L0153: i, L0777: 4. L0520: 
3, H0002: 2. S0364: 2, S0330: 2, L0?47:2. H0171: 1, H0549: i, H0486: 1. HOC 13: 1, H0253: I, H0318: 1, S0049: i, 
H0251 : 1 , L0471 : 1 , S0051 : 1 , H061 5: 1 , S0038: 1 , H01 00: 1 , H0561 : 1 , L0803: 1 , L0782: 1 , LQ809: 1 , L0779: 1 , L0759: 1 . 
and L0584: 1. 975280 623 52 - 705 1236 His-IG to G!y- i6, Pro-6Jj to Ala-70, Aia-96 to Lys-101. 

151] The first coiuir;;-: in Tabie 1A provides the gene number in the application corresponding to the cione identifier. The 
second coiutrin in Tabie 1 A provides a unique "Clone ID NO : Z" for a cDNA dons reiatsd to each contig 3eq(.ience 

disciosed in Tabie 1A, 



Tiiis clone iD references the cONA cione wl-iich corirains at ieasi tiie S^most sequence of ti-;e assembled oonfig and af least 
a portion of SEQ ID NO : X was determined by directly sequencing the referenced cione. The reference clone may nave 
nx>re seqijenoe than descriijed in the sequence listing or the cione may have less, in the vast majority of cases, however, 
the clone is believed to encode a fu!!-length polypeptide, in the case where a clone is not full-length, a full-length cDNA 
can be oijtained by inethods described elsewhere herein. 



[52] The third column in Tataie 1A provides a unique"Cont;g lD"identi;icatlon for each contig sequence. The fourth column 
provides the"SEQ ID NO :'' identifier for each of the contig polynucleotide sequences disclosed in Table 1 A. The fifth 
coiurr!r!,"ORF (From- To)", provides the location (i. e., nucleoMde position numbers) within the polynucleotide 
sequence"SEQ ID NO : X" that delineate the preferred open reading frame (ORF) shown in the sequence listing and 
referenced in Tabie 1A, column 5, as SEQ ID NO : Y. Where the nucleotide position nurnber'To'ls lower than the 
nucleotide position number'From", the preferred ORF is the reverse compiement of the referenced polynucleotide 

[53] Tl ie sixth colurrin in Tabie 1 A provides the corresponding SEQ ID NO : Y for the polypeptide sequence encoded by 
the preferred GHF delineated in column 5, in one embodiment, the invention provides an amino acid sequence 
comprising, or alternatively consisting of, a polypeptide encoded by the portion of SEQ ID NO : X delineated by"ORF 
(From-Tb)", Also provided are poiynucieotides encoding such amino acid sequences and the complementary strand 
thereto. 

[54] Column 7 in Tabie 1 A lists residues comprisirig epitopes contained in The polypeptides encoded by the preferred ORF 
(SEQ ID NO : Y), as predicted usir;g ihe algorithm of Jameson arid Woit, {1988} Comp, AppI, Biosoi, 4 : 181-186. The 
Jamescn-V>/olf antigenic analysis was performed using the computer program PROTEAN (Version 3. 1 1 for the Power 
iViaclntosh. DNASTAR. \nc.. 1228 South Park Street Madison, Wl). In specific ernbodirrients. poiypepiides of ttie invention 
comprise, or alternatively consist of, at least one, ^JVO, three, four, five or more of the predicted epitopes as described in 
Table 1 A, it will be :ipj. e.atc-J h; J°j ' Jin < f ° anp i. i U'-ei.Uo net-iota^tu-inH dett-imnin's the exact 
address of the determinant may yary siignhy. 

[551 Ooiumn 8 in Table 1 A provides an expression profile and library code : count for each of the contig sequences {SEQ 
ID NO : X) disclosed in Table 1A, which can routinely be combined with the information provided in Table 4 and used to 
determine the tissues, cells, and/or ceil line libraries which predominantly express the polynucleotides of the invention. 

The first number in coiurnr; 8 (preceding the colon), represents the tissue/cell source Identifier code correspondirig to the 
code and description provided in Table 4. For those identifier codes in which the first two letters are nof'AR'', the second 
nun'iber in column 8 (following the colon) represents ihe number of tirnes a sequence corresporidirig to ttie reference 
polynucleotide sequence was identified in the tissue/ceii source. Those tissue/ceii source identifier codes in which the first 
two letters are"AR"designate information generated using i:)^;A array fechnoiogy. Utilizing this technology, cIjNAs were 
amplified by PGR and then transferred, in duplicate, onto the array. Gene expression was assayed through hybridization 
of first strand cIjNA probes to the DNA array. cDNA probes were generated f.'om total RNA extracted from a variety of 
different tissues and cell lines. Probe synthesis was performed in the presence of 33P dCTP, using oligo (dT) to prime 
reverse transcription. 

After hybridization, high stringericy washing conditions were employed to remove non- specific hybrids from the array. The 
remaining signal, emanating from each gene target, was measured using a Phosphorimager. Gene expression was 
reported as Phosphor Stimulating Luminescence (PSL) which refiecls the level of phosphor signal generated from the 
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probe hybridized to each of the gerie largeis represer-ted ofi the array. A locai background signal subEractiofi was 
performed before the total signal generated from each array was used to normalize gene expression between the different 
hybfidizafions. The value presented after " [array code] represents the mean of the duplicate values, foliowing 
hiackground subtraction and probe normalization. One of ski!! in the art could routinely use this information to identify 
normal and/or diseased tissue (s) which show a predomir-ant expression pattern of the corresponding polynucleotide of 
the Invention or to identify polynucleotides which show predonilnant and/or specific tissue and/or ceil expression. 

[56] Column 9 in Table 1 A provides a chromosoma! map location for certain polynucleotides of the invention. 
Chromoson-ial location was determined by firsding exact matches to EST and cDN.A sequences contairisd in the NGBi 
(National Center for Biotechnoiogy information) UniQene database. Each sequence in the UnlGene database is assigned 
to a"ciuster" ; all of ths ESTs, cDNAs, and STSs In a cluster are believed to be derived from a single gsne. Chromoson-ial 
mapping data is often available for one or more sequence (s) in a UniGene duster ; this data (if consistent) is then applied 
to the cluster as a whole. Thus, it is possible to infer ths chromosorrial location of a new polyriuclsotide sequence by 
determining its identity with a mapped UniGene cluster. 

[57] A !r;ocJified version of the computer prografn BI..ASTN (Aitshu! et ai,. J. Moi. 



Biol. 215 : 403-410 (1990) ; and Gish and States. Nat. Geriet. 3 : 256-272 (1993)) was used to search the UniGene 
database for EST or cDNA sequences that contain exact or near-exact matches to a polynucleotide sequence of the 
irwention (the'Query'). A sequence from the UniGene database (ihe'Subjecf) was said to be an exact n-iatch if It contained 
a segment of 50 nucleotides In length such that 48 of those nucleotides were in the saine order as found in the Query 
sequence. If all of the matches that rriet tfiis criteria were in the same UrilGerse cluster, and mapping data was available 
for this cluster, it Is indicated in Table 1 A under the heading"Cytoiogic Band". Where a duster had been further iocaiized to 
a distinct cytologic band, that band is disclosed : where no banding ififorrriation was available, but the gene had been 
localized to a single chromosome, the chrcmosome is disclosed. 

[58] Onoe a presumptive f^hroir;osofnai ioca;ion was diJteriTiined for a poiynucieotide of the invention, an associafeci 
disease locus was identified by comparison with a database of diseases which have been experimentally associated mth 
genetic iod. The databiase used was the Morbid Map, derived from OMIMTM (supra). If the putative cbromosomai location 
of a poiynucieotide of the invention (Query sequence) was associated with a disease in the Morbid Map database, an 
OMIM reference identification number was noted in column 10, Table 1A. labeiied"OMiiVi Disease Reference (s)". Table 5 
is a key to the OMIM reference Identiflcatiori numbers (column 1), and provides a description of the associated disease in 
Column 2. 



TABI.& IB Clone ID SEQ ID CONTIG BAG ii!) : A SEQ ID EXON NO : Z NO : X ID : NO : S K-rom-ro Hf-CBB.55 24 910073 
AC068295 1268 1-225 H!BBF63 75 S12715 AG009065 1269 1-70 850-1112 1 169-1622 1707-1779 1874-1924 2836-2908 
3005-4160 HIS8F-53 75 912715 AC012171 1270 1-64 159-209 1122-1194 1292-1527 1593-2446 HIBBE63 75 912715 
AC005346 1271 1-70 874-1 136 1 193-1646 1731-1803 1898-1948 2861-2933 3031-4185 HIBBF63 75 312715 AC009065 
■;272 1-547 IHIBef-63 75 912715 AC01. 21 71 1273 1-547 HI88F63 75 912715 AC009065 1274 1-424 HIBBF63 75 912715 
.AC005346 1275 1-547 HiBBF63 75 912715 AC012;71 1276 1-413 H!BBF63 75 912715 AC005346 1277 1-424 
f-l2C;3IH45 90 95381 1 ACa068243 1 278 1 -2.67 1 540-1 640 3095-3380 3393-3556 3901 -3967 41 37-4639 5287-58.56 591 6- 
6588 7029-7876 8324-3414 H2GBH45 90 963811 AG068243 1273. 1-309 HBGQTQ3 93 908173 AC024045 1280 1-218 
457-549 660-819 2039-2238 2529-2763 2876-3033 3631-3810 3941-4058 4184-4322 4727-4851 5161-6181 HBGQ"i"03 
93 908173 AG024045 1281 1-176 HBGQT03 93 908173 AC024045 1282 1-461 960-1030 1 194-1959 2041-2516 3037- 
31 22 3396-3455 4055-4366 4547-4599 4967-521 6 5321 -5461 6521 -71 74 7564-7841 831 1 -8758 8829-8969 8997-1 01 1 8 
10257-10S10 12058-12385 12438-12953 13723-13873 HCEPH71 97 .522733 AL365319 12S3 1-434 HCEPH71 97 
522739 AL39071 5 1284 1-494 HCOOZ11 100 965306 AL02223S 1285 1-121 899-983 1445-1513 2166-3430 3550-3763 
3859-3972 4449-4595 4960-5152 5385-5529 5744-5972 6327-7067 7097-7152 7210-8073 8079-8680 8772-1 1389 
12956-13517 13736-14155 14311-14753 16294-16357 16648-16806 16874-17059 17685-17787 HCOOZ1 1 100965306 
AL022238 1286 1-540 HCOOZ1 1 100 355306 AL02223S 1287 1-665 HCWFF88 101 506577 AC025670 12S8 1-300 
HCWFF88 101 506577 AL157951 1289 1-624 HCVVFF88 101 506577 AL157951 1290 1-409 HCWFF8S 10; 506577 
AL157951 1291 1 -S3 HDPFP24 104 909232 AG020910 1292 1 -353 359-468 787-861 1877-2199 4963-5089 5342 -5440 
6133-8734 9933-10319 HDPFF24 104 909232 AC020910 1293 1-814 HDPFF24 104 909232 .AC020910 1294 1-437 
HDTKQ14 107 886936 AI..359542 1295 1-140 1249-4264 HDTKQ14 107 886336 AL023553 1236 1-140 1249-4264 
HDTKQ14 107 886936 AL359542 1297 1-499 HDTKQ14 107 886936 AL359542 1298 1-145 HDTKQ14 107 886936 
AL023653 1 299 1 -493 H["TDF15 113 657020 AL36.5277 1300 1-405 Hr-TDr-15 113 657020 AG02451 1 1301 1 -406 
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HFTDF15 113 657Q20 AL365277 1302 1 -430 HFTDF15 1 13 657020 AC02451 1 1303 1-430 HFTDF15 113 S57020 
AL36o2" jJ04 \ t < \ \ > ' ' ^ ' < 'v^0.4> 1 'iCy 1 V& HK) '] I ' ^-o ' .0 C -^Ob 1 44.40 
884 1261 1«3-, 7 '-fli- ^l^-' -^fi" --^fA A-X? '^m? rr^^ 7< -> 84-2 H^QDT35 7 

fc3fe ''^C<iZi^" C . ' "c^ I^DM^bi 9M ^1 '^^.-i /' 1 -191 iC ^ ^ 45-14 4/<^^ bSC_ 

-o-^j: 70*^7 71 ?6 B^"-? II OD '■'= 1 83^777 A >•) ooor 1-^0" i ^fp n qD f 1 1" -5397"^" ''^ '"-I 33=7 r<Oq 603"=; 
b4^i iU'"^ HLQCT^'" 1 1"? siJ?--? AC01 13IJ 1 ^"c "LQn.'^ "5. aCu l.oS"- 12t 1 1 _7c hLV\F sit. 11S 
9U84'~<"' AC "'OC^^st^ 131? 1 -^i'- 1=='>'5 1 / 1 'i4'^'5 ^-Su? 7r-<r - ■'cgi ■'--^ -qs- oo^cir6-i Ri 1 "889 r< 1 "^OO"? 

im 14b°9 150 J 1CJ20 to jc"759 1 > i'''^ 2o38 _i . J2 2_". ^2"i>. _495£ 52 _ ^^""91 .^""n 

?R145 -'q?""! « > 'K^fil 11P =0^43-' /[ '•i33'^'''5 r 3 1 = ->c 171 -4^5 5:59^ 7, -^p ycgy 7— 5 irr5ir<0U 

2030 101011^91"" 1 1 P 14b°9 150 :> 1C92b lb 5^0759 1 > 1'^'^ 205e £ J2 2^^". 1 J2"'5. ^o°1 ^ _495 52 
oGop-^ P6791 "71^1 ?r 4f5"q'''^CI I (si63 1 8 qOPi''7 A ;006-Q9 1314 1 "-«3q M VV^ Nfi"' 1 1 r J".84'^7 A "i33'^7B 

^15 1 2-*'^^ h" CJ1- 12J- o1^3AC017UCS 13 C 119J HMSCDI^ 120 «!1 8 o"^ Ai_, 5*^2.7 3 1300_''12G2 
1765-3269 4138-4483 6546-7734 HMSCD16 120 918133 AL158207 1318 1-371 HPMFL08 128 959569 Z93016 1319 1- 
477 HPMFL08 128 959569 Z93016 1320 1 -650 HTEAG49 135 954514 AL390796 1321 1-1310 HTEAG49 135 954514 
AL3^ j'*^ J_2 ' 310 HTEAC49 135 95<:,o 4 Al ^c.ii/9^ 1 -i M 62' HTEAG^9 lo5 tib4614 AL3L.04b ^3^-^ 1 ■o^ 
HTLBH67 136 75i9S*i ACOOS^sq 1^2*^ 1-62 2^'^'-^-'":^' /i^.':- -^''^'^- 1;"ii6-10'^8 14P:^-1^34 18S6-2026 2' 10-2248 2^0": -246^ 
^0.4 40 ^\ l^^^bA 9 J.o b^-tbt^ ^4 i n o 6 9 . 5 ^ 3 c b 

bl^r <5^"4 %L6PbR5 j39;h~.,Ch6-7 30-^^1 < 2-1 85 2^4^7 5 )^ 13q<^ 12ul 1.-S It 7 17I0 

2387 2408-2915 31 13-3244 3382-4278 4504-4538 4650-5645 HTLBH67 136 751985 AC022420 1327 1-52 295-403 455- 
979 1019-1061 1456-1537 1 890-2030 21 14-2253 2405-2467 3328 -4030 4195-4291 4697-5333 5488-5653 5816-6265 
6276-6404 6478-6562 6731-6850 6982-7208 7575-7678 7732-8148 8195-8864 8885-9392 9590-9721 9859-10754 

OopO 110-14 ?>P -?1 •'I HtP<P7 1l6'75 9?*^ AOr0536P 1 '^''S 64 ?o4 390 4^1 9''^ iri5 ir'="' 146? 1'=:3'3 1??'= 
2025 2109-22-18 2400-2462 3323-4026 4191-4287 4693-5329 5484-5649 5812-6264 6275-6403 5477-6561 6730-6849 
6981 ~'?Q'^ ' f f • . 4;-i 6 ' 6 e> ^ 0 -1^ ^ < ! !■ /S J U n > 9 n < ! I Hit 1i " 

4488 47Cj<^.J4 t. o 'oJ 4 7 bf-i 1J b^^-jj " " > " « . }.< 3/ K> DbR ! 1 1 '..-i U 3 U64f Kb. IKiRV 
10871 10982-11123 1 1345-11383 1 1877-12000 12310-13467 HTLBH67 136 751985 AC022420 1331 1-292 HTLBH67 
136 751985 AC005368 1332 1-292 HTL JG71 137 922923 AG009516 1333 1-2009 HTLJC71 137 922923 AC007957 1334 
1-174? HTLJC7: 137 922923 AG0 18751 1335 1-2009 HTLJC71 137 922923 AC023490 1336 1 -2009 HTLJC/1 137 
922923 AC009516 1337 1-375 HTLJC71 137 922923 AC009516 1338 1-494 HTL JC71 137 922923 AC007957 1339 1- 
205 HTLJC71 137 922923 AC01 8751 1340 1 -494 HTLJC71 137 922923 AC023490 1341 1-375 HTLJC71 137 922923 
AC018751 1342 1-375 HTPAD46 138 503313 AC01 0932 1343 1-3347 HTPAD46 138 503313 AL1 33510 1344 1-5377 
HVVMBM13 144 909683 AL158S47 1345 1-1445 1668-1817 1931-2643 HVVMBM13 144 909683 AL158S47 1346 1-395 
HWWDN34 146 911357 AC019214 1347 1-160 713-910 1069-1269 3997-4098 4303-4397 5035-5098 5740-5796 6024- 
6155 6697-6813 5937-7029 71 10-7349 7432-7571 7573-7601 7834-7907 8326-8490 8712-8804 S894-S979 9090-9171 
9368-9467 9622-9730 9821-10012 10197-10277 10440-10562 1 0668-1 1103 11203-11432 11937-12052 12251-12312 
12794-13183 13257-13343 13483-13995 14001-14146 14359-14483 14587-15046 <BR> <BR> <3R> <BR> 15053- 
15302 15470-15534 15624-15695 16128-16212 17904-17980 18066-18189 18298-18394 18494-18574 <BR> <BR> 
<BR> <BR> 18658-18771 18896-19043 19245-19364 19550-19925 19968-20102 <BR> <BR> <BR> <BR> 20205-20354 
20629-21648 21748-21816 21861-22129 22341-22569 22799-22888 23058-23600 23833-23968 24304-24757 
HWWDN34 145 91 1357 AC019214 1348 1-803 102S-191S !-!DF-A'YS9 156 827026 AC026283 1349 1-292 353-776 1340- 
5i"M'=.6b 1t^9o240« 25o'' 4"'o'" 49'=.5 5172 CI ^ ■'^ib6 -o<^<^ t '3 '^^ 1 '^cT 96o2 "'6-^2 1 b r 0 1 1 1 

10873-11^81 12131-12705 12990-13214 13351-13509 14119-14173 14445-14570 14879-15004 15604-15844 15133- 
16253 17540-17867 17944-18254 18356-18755 18892-1SQ02 20065-20352 2:146-21308 23235-23486 23813-2-1533 
HDPVY89 156 827026 AC025283 1350 1-318 HFOXK14 180 603245 AL095870 1351 1-68 218-379 706-840 1000-1 180 
1505-2004 2014-2301 3897-3942 4074-4162 4353-4422 4764-4865 4941-5356 5850-5932 6040-6181 6564-6917 7152- 
7337 7431-7624 8016-8175 8345-8525 9445-9926 10349-10496 10802-10912 10949-11881 h-ir-OXK14 180 503245 
AL096870 1352 1-262 HHFLU06 182 857884 AL096S70 1353 1-58 218-379 706-840 1000-1180 15Q5-20Q4 2014-2301 
3897-3942 4074-41 52 4353-4422 4764-4865 4941 -5356 5850-5932 5040-61 81 6664-691 7 71 52-7337 7431 -7624 801 6- 
8175 8346-8525 9445-9926 10349-10496 10802-10912 10949-11881 HHFL1J06 182 857884 AL096870 1354 1-262 
HBIOZ10 187 973131 AC010761 1355 1-543 787-3239 3323-3758 3840-3890 HBIOZ10 187 973131 AC010761 1355 1- 
134 560-634 971-1091 2351-2501 2711-2875 2957-3126 3298-3451 3575-4655 5184-5345 H3KDI3Q 188 729048 
AL160175 1357 1-155 743-898 1272-1388 4034-4114 4238-4358 4714-4779 4918-5073 5219-5353 5932-7970 HDAAV61 
194 81 0305 AC007136 1358 1-462 1711-2082 4232-4320 4347-4558 4640-4739 7341-7423 7710-8325 8400-8498 8890- 
9085 9717-9885 10451-10717 10747-10793 11067-13460 HDAAVSl 194 810305 AC007136 1359 1-138 H0AAV61 194 
810305 AC007135 1360 1-113 HE8UY74 202 960914 AL35596S 1351 1-2209 HE8UY74 202 960914 AL355968 13521- 
518 HFKIT06 207 9340 1 9 AC068353 1363 1-1562 HfKiT06 207 934019 AC026976 1364 1-222 HFKiT06 207 934019 
AC026975 1 , 365 1-294 HFKIT06 207 934019 AF284563 1365 1-1562 HFK1T05 207 934019 AC058353 1357 1 -323 
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HFKIT06 207 934013 AF284553 1368 1-323 HHEHC53 209 921783 AC009427 1369 1 -100 1S54-1942 3236-3463 4629-- 
486B 5054-5181 5371-5476 5851-5953 6104-6149 6509-6612 7131-8415 8429-8492 8638-8748 8975-9440 9835-10490 
10606-10899 11149-11282 11382-11881 12023-12075 12172-12315 12495-12551 12638-12706 12827-12994 13077- 
13630 HHEHC53 209 921783 AC009427 1370 1-428 HHEHC53 209 921 783 AC009427 1371 1-388 466-526 698-906 
1023-1922 HI\,'VTAJ73 215 813296 AC01569S 1372 1-132 337-470 573-666 1313-1765 1962-225? 2433-2599 251 1-2991 
3150-4087 HMTAJ73 215 813296 AG0 15698 1373 1-184 HNTMD79 217 934522 AL1 60291 1374 1-240 824-922 1460- 
1771 3163-3311 4244-4385 5252-5359 5721-5781 iiNriV;:)79 217 934522 AL355228 1375 1-240 1 450-1 771 3163-3311 
4244-4385 5253-5360 5722-5782 HNTMD79 2 1 7 934522 ALI60291 1376 1-694 HNTMD79 21 7 934522 AL36522S 1377 
1-694 HNTNB14 219 909942 AC068701 1378 1-414 578-660 371-957 1247-1581 1647-3915 HNTNS14 219 909942 
AC0687Q; 1379 1-148 HTEMU66 232 94441 9 AL0221 67 1380 M796 HTEIv1U66 232 944419 AC01 8903 133; 1-631 
HT[-:^^U66 232 94441 9 AC06S470 1382 1-706 HTtf»1lj66 232 944419 AL049 186 1383 1-912 HT!--MU65 232 944419 
AC005510 1384 1-1150 HTEMU66 232 944419 AG022305 1385 1-686 HTEMUoe 232 94441 9 AL0491 85 1386 1-87 
HTPGG25 239 91 1282 AC020705 1387 1-126 455-594 71 1-853 934-1082 1618-1727 2487-2898 3420-3558 HTPGG25 
239 91 1282 AC020705 1388 1-924 1085-2662 HWAFG04 244 952878 AC018571 1389 1 -36 150-275 1528-2147 2757- 
3048 3345-3519 4024-4132 5472-7934 HWAFG04 244 952878 AC046185 1390 1-36 150-275 1528-2147 2757-3048 
3345-3519 4024-4132 5472-7934 HWAFG04 244 952878 AG015551 1391 1-931 1434-1990 3313-3421 3533-3658 491 1- 
552S 6139-6430 6727-6901 7406-7614 8854-1 1316 HWAFG04 244 962S78 AG0 18571 1392 1 -6 1 9 HWAFG04 244 
952878 AC046135 1393 1-469 HWAFGQ4 244 952878 AC015651 1394 1-284 HWAPG04 244 952878 AC015651 1395 1-- 
619 HVVMiBSI 249 955336 AC021719 1395 1-109 636-1074 4114-4-301 5473-5527 8202-8368 8491-9905 9927-11 792 
HWMiB81 249 955335 AG016143 1397 1 -109 636-1074 41 14-4301 5473-5527 8202-8358 8491-9905 9927-1 1792 
HWHGY45 304 91 1621 AC021 102 1398 1-260 946-1050 HHPDV86 310 522953 AC025928 1399 1-62 370-633 1054- 
1403 1500-1650 1962-2043 2080-2494 2660-2823 3015-3150 5002-5160 5681-5758 7238-7722 7759-8092 8289-8396 
8800-9692 HHPDV86 310 522953 AL109627 1400 1-62 374-637 1058-1406 1503-1653 1965-2046 2083-2497 2663-2826 
3018-3153 5010-5168 5723-5800 7279-7763 7800-6131 8323- 8435 8839-9730 HHPDV86 310 522953 AG025928 1401 
1 -1 37 3556-3999 44 1 7-4578 HHPDV86 3 1 0 522953 AL 1 09627 1 402 ; - 1 37 3556-3999 44 1 7-4578 HTTKF86 318 91 2689 
Z82188 1403 1-128 933-996 1532-1699 6031-7387 HTTKF85 318 912689 Z821S8 1404 1-282 HTTKF86 318 912689 
Z82188 1405 1-896 HCESA79 319 912709 AC003C65 1406 1-70 850-1112 11 63-1622 1707-1779 1874-1924 2836-2908 
3006-4160 HCESA79 319 912709 AC01 2 171 1407 1-64 139-209 1122-1194 1292-1527 1593-2446 FIGFSA79 319 
91 2709 AC005345 1 408 1 -70 874-1 1 36 1 1 33-1 646 1 731 -1 803 1 898- 1 948 2861 -2933 3031 -4 1 85 HGESA73 31 9 31 2709 
AC009065 1409 1-547 FIGI--SA79 319 912709 AG012171 1410 1-547 HGESA79 319 912709 AG009065 141 1 1-424 
HCESA73 319 312703 AG005346 1412 1-547 HGESA79 319 912709 AGO; 21 71 1413 1-419 HGESA79 319 912709 
AC005346 1414 1-424 HDTBJ2B 320 912714 AP001 793 1415 1-791 21 72-2708 3318-3396 HDTBJ28 320 912714 
AP000864 1416 1 -973 2292-2890 3500-3585 HDTBJ28 320 912714 AG0QS052 1417 1-1228 2610-3146 3756-3852 5044- 
6512 HDTB-J28 320 912714 AC015675 1418 1-782 2163-2699 3310-3406 5603-6071 HDTBJ28 320 912714 AC008052 
1419 1-281 344-1073 1343-1345 1S75-2273 2562-3367 HDTSJ28 320 912714 AC015676 1420 1-281 344-1073 1346- 
1846 1875-2279 2562-3367 HEOQA56 324 925132 AG0 13449 1421 1-104 HTPCQ24 325 925349 Z99716 1422 1-55 
126-186 610-963 1 133-1368 2395 -3327 HTPGQ24 325 925349 Z39716 1423 1-135 HVVAEi37 325 929481 AL035451 
1424 1-125 1059-1213 1474-1578 2527-2806 3656-3738 4150-4303 6178-6277 7576-7777 8753-8841 1 1399-11733 
12324-12409 13930-14406 14552-14912 15486-15537 15878-17075 17331-17733 18153-18539 19403-19518 20213- 
20612 21057-21087 22106-22250 24542-24846 25416-25943 26924-27007 HWAEI37 326 929481 AL035461 1425 1-902 
321 9-3309 3397-351 4 41 1 9-4204 4594-4956 5725-5855 61 1 1 -61 99 6330-6423 6972-7084 7935-8458 8574-8701 1 2446- 
■2712 HSLEM44 330 506604 AC0789 13 1426 1-350 HSLEM44 330 505504 AG022123 1427 1-351 HSLEIV144 330 
506604 AG010357 1428 1-350 HLW3R95 335 734474 AG013252 1429 1-1431 2471-2593 3271-3363 3564-3815 4189- 
4313 4828-5350 5548-5643 5651-5788 5280-6588 7989-8153 S30S-8444 9035-9391 10636-10813 1 1421-1 1524 1 1327- 
12357 12421-12568 13436-13603 14506-14698 HLWBF"i95 335 734474 AC013252 1430 1-355 HIVtSOZ55 340 91091 1 
AC024229 1431 1-44 4837-4955 5209-5280 6713-7192 7207-7601 7973-8858 HMSOZ55 340 91091 1 AGQ24229 1432 1- 
1660 HMGAV8B 347 924874 AC068231 1433 1-77 341-747 965-1228 1419-1507 1758-1819 2098-2205 2595-2558 2804- 

3341 HMCAV88 347 924874 AL357752 1434 1-77 341-747 365-1229 1420-1508 1759-1820 2099-2206 2596-2659 2805- 

3342 MfvlGAV'SS 347 324874 AG005476 1435 1-960 HrvlGAV'SS 347 924674 AG06S231 1436 1-202 2270-2341 5541-5553 
5766-5910 6198-6242 HMCAVSS 347 924874 AC068231 1437 1-415 674-737 950-1053 1379-1495 HMCAV88 347 
924874 AL357752 1438 1-415 674-737 960-1053 1379-1496 HMCAVS8 347 924874 AC005476 1439 1-366 HFVHV40 
349 945849 AC02091 1 1440 1-149 3465-3430 3536 -3663 5417-6105 6912-7217 8423-8493 8847-9176 10098-10233 
10536-1 1336 HFVHV40 349 945849 AC02091 1 1441 i-299 HFVHV40 349 945849 AC02091 1 1442 1-1 10 HEAAEOS 351 
953970 AC0086S7 1443 1-66 297-597 884-1115 1668-2115 2645-2819 2847-3188 3247-3306 3480-4756 HEAAEOS 351 
959970 AC008687 1444 1-96 HAPRM21 363 963200 AL034374 1445 1-78 996-1 169 2915-3039 3204-3252 3307-3664 
4437-4671 4859-4972 5431-8861 HAPRM21 353 953200 AL034374 1445 1-438 HAPRM21 353 953200 AL034374 1447 
1-495 HTADZ74 358 81 1489 AC007278 1448 1-164 1470-1572 1 892-2030 3973-4099 5671-5845 6588-7389 HAPNZ77 
353 887072 AG075973 1449 1-480 HAPlSiZ77 359 887072 AG023098 1450 1-1520 1808-2468 HAPNZ77 359 887072 
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AC003046 1451 1-3893 4181-4841 HAPNZ77 35S 837072 AC005859 1452 1 -3893 4181-4841 HAPNZ77 359 887072 
AC023098 14J33 1-30 7 HTSFJ40 364 722406 AC0061 71 1464 1-247 1217-1320 1624-1963 2076-2179 2604-271 1 2716- 
31 14 3399 -3638 4344-4427 5079-5U1 5439-8153 8268 -8798 HTSFJ40 354 722406 AL161545 1455 1-247 1217-1320 
;624- ;963 2076-2179 2604-271 1 2716-31 14 3399-3538 4344-4427 5079-5141 5439-8153 8268-8798 HTSF.J40 364 
722405 AC006171 1456 1-2213 HSDJH12 368 876344 AC021747 1457 1-76 239-328 BB6-973 3912-4047 6397-6453 
7393-7574 8590-9069 9354-10839 13386-13803 14791-15108 :5295-l5408 :54S9-15925 16031-16317 16452-16602 
17145-18449 HSDJH12 368 876344 AL359882 1458 1-283 127; -1568 1 793-1 888 1979-2405 HSDJH12 368 876344 
AC046143 1459 1-283 1272-1589 1794-1339 1980-2406 2512-2797 2932-3082 HWLEY40 374 957875 AC0061 71 1460 
1-247 1217-1320 1624-1963 2076-2179 2604-2711 2716-3114 3399-3638 4344-4427 5079-5141 5439-8153 8268-8798 
HWLEY40 374 957875 AL161645 1461 1-247 1217-1320 1624-1963 2076-2179 2604-271 1 2716-31 14 3399-3638 4344- 
4427 5079-5141 5439-8153 826S-S79S HWL&Y40 374 957875 AC006171 1462 1-2213 HOUBZ94 376 527876 
AC068475 1463 1-70 163-330 551 -994 1105-1272 1372-1586 2253-2908 2995-3524 3711 •4406 4418-4480 4581-5218 
5621-5829 6007-6286 HOUBZ94 376 527876 AC005954 1464 1-91 893-1009 1323-1695 1856-2422 3548-3650 3665- 
4010 4965-5170 5288-5397 6874 -7000 7283-7430 7520-7600 7693-78S0 8181-8524 8534-8807 8902-91 16 9783-10438 
10526-11064 1 ;241-!1936 11948-12010 12111-12748 13154-13362 13540-13833 ■4748-1485! 14928-15142 15543- 
1 561 6 1 7091 -1 7240 1 7351 -1 8020 1 8331-1 8562 1 9524-1 9871 1 99S9- 20209 20570-20570 20861 -21 075 22489-22727 
22961-23073 25307-25360 29573-29961 31051-31168 HOUBZ94 376 S27876 AC005954 1465 1-131 HCE3W04 379 
615501 AC022366 1466 1-565 1503-1718 1833-1933 201 1-2097 2265-2335 2588-2693 2905-2975 3090-3725 3803-3889 
4080-4591 4847-5070 6355-6819 HCE3W04 379 615501 AC022506 1467 1-563 1501-1716 1836-1931 2009-2094 2263- 
2333 25S6 -2691 2903-2973 3088-3724 3807 -3887 4085-4540 HCE3W04 379 615501 AC025165 1468 1 -565 1503-1718 
! 838-1 933 201 1 -2097 2265-2335 2588-2693 2905-2975 3090-3726 3809-3889 4080-4591 4847-5070 5355-581 9 
HCC-:3V\/04 379 615501 AC025155 1469 1-604 HCC-:3W04 379 615501 AC022505 1470 1-518 999-1533 1563-1830 2015- 
2094 2441-3538 4095-431 5 4655-5378 HPJAP28 382 686349 AC004794 1471 1-599 769-987 1562-1690 1879-2043 
2595-2821 3807-5923 6102-6572 6644-7502 81 27-8585 9415-9553 9559-9763 9825-9989 10230-10322 HPJAP28 382 
686349 AC004794 1472 1-97 1121-1975 HPJAP28 382 686348 AC004794 1473 1-691 HISEC79 383 703000 AC01 1458 
1474 1-138 397-1114 1356-1693 1781-2091 2270-2389 2474-2908 3053-3202 3288-3349 3421-3976 4551-4662 4696- 
5053 5166-5246 5318-5490 5592-5723 6082-6263 5619-6733 6853-6942 7491-7586 7922-8003 8015-8421 8432-8624 
8714-8856 8943-10332 10482-10901 11647-11934 13110-13177 13310-14175 HI3EC79 383 703000 AG011458 1475 1- 
406 HIBEC79 383 703000 AG0 1 1458 1476 1-287 HNFHSS2 387 779946 AC010835 1477 1-418 HFPBB28 339 844526 
AC016135 1478 1-845 HrPB82S 389 844526 AG01S512 1479 1-776 HFPBB2S 389 S44526 AC073717 1480 1-240 
HFPBB28 389 844525 AG0G2518 1481 1 -150 HDQGZ78 399 909735 AC026282 1482 1 -238 976-1440 2143-2355 5769- 
5910 9591-9648 9951-10098 HSIDQ38 401 909854 AG003070 1483 1-152 3039-3473 4301-4483 4678-4795 5280-5944 
5055-6117 6290-6359 6577-6761 8475-9284 11404-11918 12112-12437 12443-13065 13153-13457 13593-13719 
13799-14185 14224-16489 HFT8L33 407 910055 AC022366 1484 1-566 1503-171S 1838-1933 2011-2097 2255-2335 
2588-2693 2905-2975 3090-3726 3809 -3889 4080-4591 4847-5070 5355-5819 HFTBL33 407 910055 AC025165 1485 1- 
565 1 503-1 71 8 1 838- 1 933 20 1 1 -2097 2265-2335 2588-2693 2905-2975 3090-3726 3809-3889 4080-459 1 4847-5070 
5355-5819 HFT3L33 407 910055 AC025 165 1486 1-604 HUFCi54 41 1 91 1558 AC004151 1487 1-145 359-443 527 -599 
798-868 958-1095 1196-1260 1465-1577 1652-1732 2266-3168 4031-4899 4984-5306 6735-6066 6564-6694 6780-6970 
7107-7232 7316-7404 7529-7643 7744 -7917 8401-8592 8675-8813 9685-9920 9958-10211 10485-11014 11088-11199 
11958-15576 16324-16465 16587-16818 16939-17000 17440-17554 17568-17946 18645-18766 19015-19378 20622- 
20937 221 1 1 -22452 HUFCi54 411 91 1 558 AG0041 51 1488 1 -1 34 HVVAFT84 412 91 1 559 AC0041 51 1 489 1 -1 45 359-443 
527-599 798-868 958-1095 1196-1260 1455-1577 1552-1732 2256-3158 4031-4899 4984-5306 5735-6066 6554-6694 
5780-5970 7107-7232 7316-7404 7529-7643 7744-791 7 8401 -8592 8675-8813 9685-9920 9958-10211 10485-11014 
11088-11 199 11958-15576 16324-16465 16587-16818 16s93S-1700G 17440-17554 17558-179.16 18645-18765 19015- 
1 9378 20522-20937 221 1 1 -22452 HWAFTS4 412 911 559 AC0041 51 1 490 1 -1 34 FIWADReO 41 6 926487 AG0231 76 
1431 1-178 293-506 542-940 1591-2005 2031-2104 2390-2503 3681-3797 4018-4155 4267-4381 4704-4736 H"vVADR60 
416 926487 AC0231 76 1 492 1 -1 62 443-739 1 057-1 458 1 745-1 877 1 976-21 1 9 281 6-2883 31 71 -3294 3727-41 54 4340- 
■4442 5251-6126 6708-7176 7413-7880 8134-8752 9979-10164 11234-11413 12532-12666 13313-13459 14761-14898 
15208-15308 15207-16518 HPCiG66 419 930886 AC024B88 1493 1-36 149-234 537-523 852-921 1077-1728 HPCiG66 
419 930S86AC024888 1484 1-61 133-210 992-1107 1310-1644 1834-1905 2133-2254 2927-3032 4154-4254 4482-4683 
HPC1G66 419 930886 AC02488S 1495 1-63 239-327 574-1064 1763-2190 2394-2604 2659-2795 3452-4040 5967-6046 
6187-6254 HCRPU72 420 931140 AC0231 51 1496 1-65 721-1042 HE9RT95 421 934556 AC008439 1497 1-57 311-418 
1581-1904 2176-2322 2625-2690 3445-3950 5254-5425 5466-5980 6002-6037 6 1 69-6228 6339-6480 6701-6739 7238- 
7349 7654-8821 HE9RTS5 421 93455S AC022420 1498 1 -323 1 372-1431 1657-1821 2377-2485 4488-4700 4954 -5061 
5224-6547 6819-6965 7268-7333 8088-8593 gsg^-IOOSS 10109-10623 ;0645-1G680 10812-10871 10982-1 1 123 1 1345- 
1 1383 1 1877-12000 12310-13467 HE3RT95 421 934556 AG022420 1439 1-389 HE9RT95 421 934556 AC022420 1500 
1-62 295-403 456-979 1019-1061 1466-1537 1890-2030 21 14-2253 2406-2467 3328-4030 4195-4291 4697-5333 6488- 
5653 5816-5255 6276-6404 6478-6562 5731-5850 6982-7208 7575-7578 7732-8148 8195-8854 8885-9392 9590-9721 
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9859-10754 1Q980-1 1 014 1 1126-12-;21 HVVADD57 426 943039 ACQ11 ^92 1501 1-303 949- 1648 1 91 3-2937 3032-3231 
3325-3443 4093-4485 4777-4936 5057-5548 5650-5968 HWADD67 426 943039 AG0 11492 1502 1-50 852-907 988-1407 
1584-1839 2455 -2586 2589-2787 HFKHR40 431 952470 AC018S05 1503 1 -525 612-1372 1476-1730 1732-2155 2345- 
2460 2652-3025 3157-3251 3449-3540 3680-3780 3914-4131 4215-4491 4603-4741 4913-4987 5135-5190 5435-557 : 

5901-6011 6309-6423 6922-8294 8370-8522 HFKHR40 431 952470 AC061 707 1504 1-527 514-1374 U78-1732 1734- 
2158 2348-2463 2655-3027 3159-3253 3451-3542 3682-3782 39 i 6-4 134 4219-4495 4607-4745 4917-4991 5139-5194 
5439-5575 5905-6015 6313-6427 6925-9300 9919-9960 10029-10186 11393-11624 12094-12294 13227-13375 13690- 
■3829 13921-14010 14362-14486 HFKHR40 43 • 952470 ACQ ■ 8805 1505 1-343 700-770 HFKHR40 431 952470 
AC061707 1506 1-343 700-771 HFKHR40 431 952470 AC061707 1507 1-277 HVVLHFIO 435 953422 AC010545 1508 1- 
40 ;661-;891 2119-2199 5160-5349 6239-6607 7675-8566 9450-951 6 9675-9752 10110-10274 14154-15055 15384- 
16500 17055-17139 19941-20453 20703-21216 21806-21945 23633-24171 24527-24795 25564-25655 26644-26787 
27284-27438 28354-28512 29247-29591 29597-30208 32G18-3253S 33187-33942 HWLHP10 435 963422 AG010545 
1509 1-721 HWLHF10 435 963422 AG0 10545 1510 1-610 675-1454 1591-2267 2801-3363 [59] Table 1B summarizes 
additional polynucleotides encompassed by the invention {Including cDNA clones related to the sequences (Clone iD NO : 
Z), contig sequences (contig identifier (Contig ID :) contig nucleotide sequence identifiers (SEQ ID NO : X)), and genomic 
sequences {SEQ ID NO : B), The first column provides a unique clone identifief/'Clone iD NO : Z\ for a cDNA clone 
related to each contig sequence. Tne second column provides the sequence ident;fier,''SEQ ID NO : X", for each contig 
sequence. The third column provides a unique contig identilier/'Corilig ID :" for each contig sequerice. ty-s iourth column, 
provides a BAG Identlfier'BAC iD NO : A" for the BAG clone referenced in the corresponding row of the table. The fifth 
column provides the nucieotide sequence lder!tifler,"SEQ ID NO : S" for a fragment of the BAG clone identified in colurrin 
four of the corresponding row of the table. 

The sixth column, "[--xon Frorn-To", provide.s the location (i. e., nucleotide position numbers) within the polynucleotide 
sequence of SEO ID NO : B which delineate certain polynucleotides of the invention that are also exemplary members of 
polynucleotide sequences that encode polypeptides of the Invention (e, g., polypeptides containing arnino acid sequences 
encoded by the polynucleotide sequences delineated in column six, and fragments and variants thereof). 

TABLE 2 Clone ID contig SEQ Analysis PFann/NR Descriotlon PFam./NR Accession Score./ .NT From NT To ID: ;D Number 
Percent NO:Z NO:X Method HDPTE21 11 55861 1 1 biastx.14 fAS018414) Gata2 [Mus gi#4589377#dbi#BAA7 74% 51 227 
musculiis] 6738.1# 50% 246 416 55% 1660 1 784 65% 1344 1421 68% 1620 1667 69% 1 188 1226 66% 1260 1296 39% 
1527 1 595 32% 1017 11 00 45% 1 182 1241 36% 1528 1584 34% 2907 2984 HDFfTX2l 8S771 1 443 HMMF-H PFAM: PH 
domain PF00163 25.2 31 123 2.1.1 H6EDR51 330788 445 HMMER PFAM: PH domain PF00169 80,9 664 951 2,1.1 
blastx.2 (AF053974) SWAP-70 gb#AAC40l55.1# 53% 19 996 [Mus muscuiusi 57% 1291 1395 26% 1464 1760 19% 1566 
'8^6^:% r99 12^iJ 3 \ ^14 1<^P5 HSFPAH 11MU'^4 1-5 h^-ty 11 a^-ii t a iip^I*- ! b-"gh#AAA1 S 

82% 53 1261 protein [Gallus gallus] 156.1# HAPRA41 926285 446 l-iMMER PFAfVi; PH domain :-'R}0159 59,8 HI 39B 
2,1 .1 bla3tx,2 actin fiiament-associated gb#AAA18166.1# 76% 45 473 protein {Galius qaiius] HBXBi07 9541 18 447 
HMMKR PFAM: PH domain PF00169 33.2 164 484 2.1.1 biastx.2 (AF101054) PFIRI gb#AAFi8572.1#AF1 100% 1 19 637 
Isoform 2 [Homo sapiens] 01054 1 32% 684 722 HBXGK'138 910086 15 HMMER PFAK'1: Src homology PF00018 55.89 
1062 1232 i.8don-isin 3 b!astx.2 unnamed protein product emb#CAB69447.1# 92% 402 1316 [unidentified] 87% 13 396 
77% 1295 1348 HCE3E5Q 961098 448 HFvlMER PFAM: PH (pleckstrin PFQ0169 50.5 146 448 1.8 homology) domain 
HCEQD04 1 1 50868 1 7 blastx.i 4 (AF i 63255) adaptor g!#5733602ffgbi¥AAD4 36% 30 278 protein DAPPi [Mus 
9698.1#AF1 63255-1 mu.sculu;;] HCEOD04 927873 449 HMMER PFAM: PH domain PF00169 44.9 139 258 2.1.1 blastx.2 
(API 63255) adaptor gb#AAD4969S.1SAF1 37% 7 270 protein DAPP1 [Mus 63255-1 muscuiusi HDPHI92 909900 18 
HMMER PFAfv'l: RhoGAP domain PP00620 235,1 888 1343 2,1.1 biastx.2 racGAP [Dictyosielium emta#C.AA7124i .1# 
37'% 826 1343 discoideum] HDPLT89 962403 19 HMMER PFAM: Sro homology PF0Q017 85.1 194 418 2.1.1 domain 2 
blastx.2 {AF1 63254) adaptor gb#AAD49597.1#AF1 100% 92 931 orotein DAPPi [Homo 63254-1 sapieris] HDPSU^S 
1228284 20 biastx,14 hypothetical protein Dir#T1 3601 #T1 3601 56%421 873 80H7.5 - fruli fly 72% 243 485 (Drosophlla 
melanoaasier) HDPSU48 909943 450 HMMER PFAM: FYVE zinc firsger PF01363 101,5 68 868 2.1.1 bia3tx.2 (AL031027) 
8mb#CAA1 9842.1 #70% 230 862 /pred^ction=(method:""genefinder'^^ 1 1 1 PROTEIN)'", sp HDPWE80 909916 21 
HMMER PFAM: PH domain PF00169 S1.2 412 708 2.1.1 blastx:.? (AF10285i) membrane- gb#.AAD04568,1w 36% 349 
756 associated guanylate kinase-interactlnq orotein 2 Maquin-? [Rattus norveaicusl HDQFY84 971615 451 HMMER 
PFAM: PH domain PF00169 52.1 1 232 1 507 2.1 .1 H&.0NQ1 9 930705 23 HMM&R PFAM: PH domain PF00169 42.5 213 
533 2.1.1 blastx.2 (AJ250425) Gollyblstin I emb#CAB65966.1# 96% 9 629 fRattus norvegicus] HFCBB56 910073 24 
HMMER PFAM: Er hand PF00036 23.95 431 514 1,8 blastx.2 l-phosphatidyiinositol- pir#S141 13#S1^1 13 36% 275 565 
4,5-bisDhosphate phospfiodiesterase 1 HFKKZ94 926486 452 HMMER PFAM: PH domain PF00159 55.3 226 558 2.1.1 
HHBGj53 909312 453 HMMER PFAM: PH domain PF00169 38.3 160 267 2.1.1 HHFJF24 1212624 27 bia3t;<.14 
GUANINE SD#Q64096#D3S MO 83% 3 566 NUCLEOTIDE USE 71% 545 81 1 EXCHANGE FACTOR 73% 878 979 DBS 
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(DBLS BIG 23% 512 613 SISTER) (MCF2 TRANSFORMING SEQUENCE-LIKE PROTEIN). HHFJF24 910065 ^54 
HMMER PFAfv^: PH folecksLrin PF00169 23.24 3 107 i.S nomoiogy) domain biastx.S GUANINE sp#Q63406#DBS-RA 
98%3 158 NUCLEOTIDE T EXCHANGE FACTOR DBS (DSL'S BiG SISTER) 1 (FRAGMENT). HHFMM10 1178801 28 
blastx.14 putative [Rattus ai#397579#enib#CAA6 97% 138 263 ncn/egicus] 2297.1# 91% 503 613 HHFIVilVilO 962997 455 
HMMER PFAM: PH domain PF00169 42,9 251 487 2.1.1 biastx.2 putative [Rattus 8mb#CAA52297.1# 95% 131 493 
norveglcusl HHPBA42 901 «21 29 HMMER PFAM: PH dom&m P PO0 169 42.4 352 663 2.1,1 blastx.2 mitogen induclbis 
gene eml3#CAA80852. 1 # 5 ! % i 822 <r»ii~2 [Homo sap:e;-;;;] HHPSP89 910024 456 HMMER PF-AM: PH cTomain PF00169 
62.3 562 855 2.1.1 blasLX,2 (AB023656; KIP : B-bsta dbj#BAA75243.1# 87% 118 906 [Mus musculus] HKABX;3 1167182 
31 blastx,14 (AK000790j unnamed gi#7021093#db|#eAA9 98% 97 480 protein product flHomo 1379.1# 57% 489 786 
-sapiens] HKABX13 958656 457 HrvlMER PFA?v1: PH (pieckstrin PFCO-69 51.8 104 424 i.8 liomology) domain biastx.2 
{AK000790j unnamed dbi#BAA91379.1« 72% 98 763 proteinproduct [Homo sapiens: F!I..TIHG77 878592 458 t-ifv'lMER 
PFAM; PH domairiPF00169 60.2 1254 1625 2.1.1 bia3t;<.2 {AK001472) unnamed db!#BA.A91711.1# 94% 3 1676 protein 
Dioduct [Homo saoiens] HLWBZ09 957912 459 HMMER PFAM: PH (pieckstrin PF06l69 21.29 145 4i7 1.8 tiomology^ 
domain HLWEH54 932133 460 HMMER PFAM: PH domain PF001 69 114.1 556 849 2.1.1 HLYAA41 1188029 35 
biastx.i4 SecG [Dictvcstelium ai#1688318#gb#AAB3 43% 173 352 discoideum] 6958.1# HLYAA41 909874 461 HMMER 
PFAM: PH domain PF00169 37,3 162 260 2.1,1 HLYDVS2 11. 54065 36 bla.5tx.i4 SecG [Dictycstelium 
gi#1688318#gbAAB3 43% 173 352 discoideum] 6968.1 # HLYDV62 927872 462 HMMER PFAM: PH domain PFQ0169 
58.6 188 406 2.1.1 biastx.2 (.AC005^96) un!<.novvn gb#A.AC3.52.35.1tt ^1%, 113 292 protein [Arabidopsis 38% 451 504 
thaiiana] HMCFB47 910088 463 HMMER PFAM: PH domain PF00169 73 79 378 2.1.1 taiastx.2 (AB005903) AtPH1 
db]#3AA84651.1# 30% 85 375 [Arabidopsis thaiiana] HIVlSOi20 928158 464 HIVIMER PFAM: PH {pleci^strin PF00169 
!8.44 154 384 1.8 liomoiocy) domain HOENH55 1163460 39 biastx.i4 »1 16Rip [Mus muscuius] gi#1557837#gb#AAB1 
9.5% 343 624 81 98.1 # 86% 1 90 100% 139 207 80% .220 294 40% 293 358 HOCONHSS 922141 465 HMMER PFAM: PH 
domain PF00169 50.5 406 621 2.1.1 b!astK.2 p116Rip [Mus musculus] gb#AAB18198.1# 76% 1 624 HPIAiOl 1078178 
40biaslx.14 unnamed protein product qi#475691 2#8fnb#CA8 35% 213 437 [unldentlftedi 4:2323,1 #42% 414 476 72% 183 
215 HPIAIQ1 909928 466 HMMER PFAM: PH domain PF00169 30.3 294 482 2.1.1 blastx.2 unnamed proiein product 
embSCAB42187.1« 62% 10 195 iunidentified"! HPJGT50 919836 467 HMMER PFAM: PH domain PF001S9 61,4 728 1015 
2,1,1 biastx.2 (AF210818)SWAP'-70gb#AAF24486.1#AF2 85% 98 1453 : Homo saoiensl 10818-1 HPMFE91 1164740 42 
biastx.i4 {AF136450) goodpasture C3i#4835895#gb#AAD3 89% 20 1129 antiaen-binding protein 0288. i#AF1 364.50-1 
97% 1097 181 3 [Homo sapiens] HPMFE91 910026 468 HMMER PFAM: PH domain PF001 69 8;.9 332 513 2.1.1 blastx.2 
(AP136450) aoodssasture qb#AAi:)30288,1#AF1 94% 263 955 antigen-binding proiein 36450-1 fi--iomo sapiiens] 
HRAED51 1090522 43 biastx.14 racGAP [DictyosieiiLim gi#2190355#emb#C.AA 40% 363 569 discoidsuml 71241 .1# 48% 
196 305 HR.AED51 909859 469 HMMER PFAM: RiioGAP domain PF00620 78.3 259 504 2.1.1 biastx.2 beta-ciiimaerin 
[Rattus i:)b#AAA.40809.1# 28% 259 585 norvegicus] HSMBA19 924885 470 HMMER PFAM: PH domain PF00169 34.3 
289 528 2. i . i blastx.2 ■;AL096767) dJ579N 1 6.2 emb#CAB63063.1 # 49% 4 531 (SET binding factor 1 ) 76% 533 607 
iHomo sapiens] HSYCY88 914775 45 HMMER PFAM: PH domain PF00169 34.6 811 966 2.1.1 blastx..2 putative [Rattus 
8mb#CAA52297. 1 # 97% 607 966 norvegicusj 63% 21 437 88% 425 532 50% 962 1111 44% 1 04 1 ; 1 36 HTEDW26 
909749 46 HMMER PF.AM: FYVE zinc finger PF01363 88.9 321 .521 2.1.1 blastx,2 (AF03838S) actin- $gb#AAC27598,1# 
89% 57 959 filament binding protein 51% i 81 Frabin [Rattus norvegicus] HTEKD92 1090524 47 biasbc.U (AK000074) 
unnamed ai#701 9925#dbj#B.AA9 87% 482 1 1 65 proiein product [Homo 0927, 1 # simens] HTEKD92 91 0027 471 HMMER 
PFAM: PH domain PF00169 54.1 252 530 2.1.1 biastx.2 .'AK000074t unnamed dbj#BAA90927. 1 #f 87% 468 1 151 protein 
Dfoduct [Homo sapiens: HTLDT05 909752 472 HMMER PFAM: PH domain PF00169 36,9 59 271 2.1,1 blastx.2 
fAK000004^. FLJ00004 dbj#BAA92229. i# 77% 47 487 protein [Homo sapiens] HTPDS90 529764 473 HMMER PFAM: PH 
domain PP00169 65.3 132 440 2.1.1 b!astx,2 putative IRattus emb#GAA52297.1# 79% 75 458 norveaious] 65% 2 58 
HTPHM71 1 194698 50 bia3b(.14 CDNA FLJ20260 FIS. sp#BAA91043#BAA9 62% 61 348 CLONE c6lF7527. 1043 70% 
1423 1659 42% 520 675 59% 1192 1287 47% 700 762 23% 889 1002 42% 1054 11 31 80% 808 837 27% 1552 1671 38% 
600 653 HTPHM71 909878 474 HMMER PFAM: PH fplec!<strin PF00169 38.8 57 341 1.8 homology) doman biastx.2 
(AK000267) unnamed dbi#BAA9i043.1# 53% 6 341 protein product IHomo 31% 71 1 929 ssoiens] 65% 1 139 1207 32% 
550 690 42% 957 1034 HUUAR12 944393 475 HMMER PF.AM: PH domain PF00169 63.5 69 359 2.1 .1 bia3tx.2 
{AB008430j CIjEP dbi#BAA:24267.1# 45% 3 677 [Homo sapiensi HWAGP22 1 150195 52 blastx.14 (At.031027-i 
gi#3292902#embCAA 50% 1653 1021 prediction=(metiiod:-'ge 19842.1 # nefinder"". 1 1 1 PROTEIN)"", sp HWAGP22 
909919 476 HMMER PFAM: FYVE zinc finger PF01363 89.9 516 716 2.1.1 biastx.2 fAL031027) emb#CAA1 9842.1 # 50% 
78 710 ,'prediction=(method:""ge nefirider'"", 1 1 1 PROTEiN)'"', sp HWBCE37 906868 53 HMMER PFAM: PH {pleci^sErin 
PF00169 60,73 39 353 1 .8 iiomoiogy) domain blastx.2 brain beta spectrin [Mus gbfifAAC420401 ,# 30% 93 386 muscuius] 
HVVLFB60 1223499 54 blastx.i4 CG1513 PROTEiN. sp#Q9V5D4#Q9V5D4 54% 1445 1924 72% 1 127 1459 55% 2 355 
33% 1943 2218 52% 518 580 24% 1295 1393 38% 89 142 HVVLF360 910018 477 HMMER PFAM; PH domain PF00169 
43 8 241 2.1.1 bia3t<.2 (AF0Q0195) Contains gb#AAC24270.1# 63% 14 241 sirriilarity to Pfarn domain; PF0Q169 (PH), 1 
HDPGS1 6 909833 478 HMMER PFAM: Protein i^inase C PF00433 57.51 287 445 1.8 terminal domain biastx.2 
(.AJ245709^ Akt-S protein emb#CAB53537.1# 100% 236 460 [Homo sapiens] 100% 3 116 HDQDV69 937850 56 HMMER 
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PRAM: Eukarvotic protein PF006S 212.5 68 598 2.1.1 kinase dorrsain blastx.2 (AF16SQ35) proiein gb#AAF12758.1#AP1 
98% 68 829 kinase [Homo sapiens] 69035-1 HE6BK63 11J33879 57 blastx.14 (API 28625) CDC42- 
gi#50064^5#i:)b#AAD3 99% 6 767 binding protein kinase 75006. 1#Ai- 128625-1 bete [IHomo sapisn.s] HE6BK63 661045 
480 HMMER PFAM: Protein kinase C PF00433 21,1 679 765 2.1.1 terminal domain biasrx,2 (AF128625) CDC42- 
C3b#AA[)37506.1#AFi 97% 589 11 79 bindiiX-; protein kinase 28625-1 99% 101 595 beta [hiomo sapiens] 23% 862 11 52 
18% 922 1140 25% 937 1152 22% 934 1 !70 22% 904 1161 HE6EK63 974253 481 blastx. 14 (AF1 28625) CDC42- 
gi#5006445#gb#AA[)3 99% 2 328 binciinc; protein kinase 7506,1 «Ai-1 28625-1 66% 357 500 beta (Homo sapiens] 100% 
502 570 225 137 325 100% 330 362 55% 325 378 32% 242 325 53% 523 561 HFKDR14 974255 58 HMMER PFAM: 
Eukeryotic protein PF00069 244,21 297 1 097 1 .8 kinase domain b!as1x.2 (API 28625) C[)C42- gb#AA[)37506.1 #AF1 98% 
72 1733 binding pi'otein kinase 28625-1 22% 1572 1706 beta [Homo sapiens] HFPER82 1 152249 59 bia-stx.14 
{AG00<iS77) sco-spondin- gi#3538957#gb#AAC3 68% 1 37 90 muctn-iii<e: siniiiar to 6301 .1 # 34% 227 1 :23 P981 67 1 
sapiens] 42% 569 513 50% 387 346 34% 332 255 545 84 52 HFPER82 909835 482 HMMER PFAM: Protein kinass; C 
PF00433 33.87 943 104? 1,8 terrrijnal domain biastx.2 human protein kinase B emb#CAA43372, 1 # 89% 943 1063 [Homo 
sapiens! HAAA058 1091088 60 blastx. 14 fAf 097887) Chp [RattLis gi#3806122#gb#AAC6 100% 75 260 norvegicLiS] 
91 98. 1# HAAA058 912622 483 HMiVtER PFAM: Ras family PF00071 85.9 75 365 2.1 .1 bi3Stx.2 (AF097887) Clip [Rattus 
gb#.AAC6919S.1# 98%, 75 467 norveaicus] HADFK69 1091 937 61 b!astx.14 (AF229S39^ kapoa B-ras 
ai#7008402#gb??AAF34 91% 207 752 1 [Homo sapiens! 998, 1# HADFK69 812850 484 HMMER PFAM: Ras family 
PF00071 85.3 109 573 1.8 (corUams ATP/GTP binding P-!oop) biastx.2 (AF229839) l<appa B-ras gb#AAF34998.1# 90% 
49 543 1 fHomc sapiens] HDPM062 1 152329 62 b!ast<.14 rab-related GTP-binding qiitU91 714#emb#CAA 38% 303 596 
protein (Homo sapiens] 68227.1# 64% 145 303 50% 31 96 HDPM062 012722 485 HMMER PFAM: Ras family PF0Q071 
132,39 127 432 1.8 (contains ATP/GP bindlna P-!oop) blastx.2 rab-reiated QTp-bindina emb#CAA68227.1# 54% 133 444 
protein [i-1omo sapiens] 57% 20 76 HDPM085 912837 486 HlVliViER PFAM: Ras family PP00071 75.28 162 668 1 .8 
(contains ATP/GTP binding P-ioop) blastx.2 (AF223840) kappa B-ras gb#AAF34999. 1 # 92% 147 719 2 [Horio sapiens] 
H0PUY72 966153 487 HMMER PFAM: Ras family PF0b07l' 325.7 815 207 2.1.1 biastx.2 lAF1 122061 r as-related 
gb#AAF17194.1#AF1 100% 851 219 protein rab-14 [Homo 12206-1 sapiens] HDTJF87 1154640 65 b!astx.14 GTP- 
bind:ng proEein gi#4091 66#gb#AAA34 96% 99 254 jVolvox carterij 253.1# FI[)T'JFS7 907527 488 HMMER PFAM: Ras 
farniiv PR10071 198.2 110394 2.1.1 b!astx.2 strong simllaritv to the gb#.AAB52431 . 1# 97% 89 394 YPJl su»-family of 
RAS 73% 396 737 proteins [C^aenorhabdltis elegans] H&8Ti394 1 178794 66 blastx.14 ras -like proiein [Flomo 
gi#1908S1#ab#.A.AA36 78% 527 1075 sapien-s] 547.1# 78% 507 548 HE8TB34 935935 489 HMMER PFAM: Ras family 
PF00071 236.3 529 1 104 2.1.1 biasfx.2 rss-iike protein [Homo gb#.AAA36547,i# 80% 523 1 101 sapiens] Hr-BIJB55 
912932 490 HMMER PFAM: Ra.5 family PF00071 271.56 197 675 1.8 (coritairis ATP/GTP bindirig P-loop) blatx.2 
(AL049685) hypothetical emb#CAB41266.1# 89% 185 688 protein [Homo sapiens] HEBGA65 1 178633 68 biastx.14 
Rab24 protein [Mus qi#438154#emb#CAA8 90% 435 860 musculu.?] 0472.1# 94% 1076 1252 HEBQ.A65 912815 491 
HMMER PFAM: Ras family PF00071 176.38 451 939 1.8 .'contains ATP/GTP bindina P-loop) biasix.2 Rab24 protein [Mus 
emb#CAAS0472.1# 92% 442 1035 musci.j!us] HEGB3.59 1 197907 69 blastx.14 RAS-LIKE PROTEIN 
sp#P03967#RASD~DI 47% 671 928 RASD GDI 57% 497 679 iTRAN-SFORMlNG 53% 944 988 PROTEIN P23). 
HEGBB59 912601 492 HMMER PFAM: Ras family PF00071 75.96 370 .545 1 .8 (contains .ATP./GTP birsdina P-loop) 
blasb<.2 ras protein [Suberites emb#CAA77070. i# 53% 364 594 domuncula] HELHC48 956003 70 HMMER. PFAM; Ras 
family PF00071 156.24 756 403 1.8 {contains ATP/GTP binding P-loop) blastx.2 {AF1 06681} ras-related 
gb#AAD43034,1# 96% 756 403 QTP-bindlnc protein 76% 817 767 [Homo saoiensi HEOQH90 1212646 71 blastx.i4 
GTPase Rab37, sp#AAF5716.2ii?AAf--67 93% 12 680 162 HEOQH90 907532 493 l-iMMER PFAM: Ras family PF00071 
305.73 88 666 1.8 (contains ATP/GTP binding P-ioop) blastx.2 {AB027137) RAB-26 dbj#BAA84707.1# 72% 94 657 
;i-lomo sapiens] :-1FKi-lA1S 1 152242 72 biastx.14 ■;AF058807) GTP-binding C3i#4587775#gb#AA::)2 97% 94 426 protein rah 
ibos taurusi 5874.1 # 95% 427 690 HFKHA18 972414 494 HMMER PFAM: Ra family PFQ0071 142.21 91 408 1 .8 
(contains ATp/GTP binding P-loop) blastx.2 (Ar058807) GTP-binding gb#.AAD25874.1# 97% 88 420 protein rah [bos 
taurus] 93% 409 684 HFKMA1 0 964258 73 HMMER PFAM: Ras family PF0Q071 254,6 254 721 1 .8 (contains ATP./GTP 
binding P-loop) blastx:.? Rab22a protein jCanis emb#CAAS0473.1# 99% 242 724 tamillari.s| HHBFM91 10921 16 74 blastx, 
14 (FQ91035) GTP-binding gi#60025S5#gb#.AAF00 100% 3 479 protein R.AB21 [Homo 048.1#AF091Q35-1 sapiens] 
HHBFM91 912832 495 HMMER PFAM: Ras farniiv PF00071 85,13 2 340 1.8 (contains ATP/GTP bindina P-loop) bia.stx.2 
(AF091Q35) GTP-binding gb#.AAF0004S.1#AF0 97% 2 316 protein RA321 :Homo 91035-1 sapiens] H1BBF63 912715 75 
HMMER PFAM: Ras family PF00071 21 1,1 3 416 2.1.1 blastx.2 {AB027137') RAB-26 dbj#B.AA84707.i# 100% 3 419 
[Homo sapien.s] HMCEISS 1 134410 76 blastx,i4 (AF081353) GTP-talnding gj#3859936#gb#AAC7 81% 229 594 protein 
iHcmo sapiens] 2918.1# HMECEI38 912580 496 HMMER PFAM: Ras family PF00071 103.6 297 452 2.1.1 blastx.2 
{AF081353) GTP-binding gb#.AAC72918.1# Si% 228 593 protein :Homo sapien.s] Hfv1WJD68 1 154790 77 blastx.14 
tAK000254) unnamed gi#7020212#dbi#BA.A9 98% 54 614 protein product [Homo 1 034,1 # sapiens] HMWJD68 912628 
497 HMMER PFAM: Ras family PFQ0071 231.3 113 585 2.1.1 bla3t;<.2 (AK000254) tjnnamed dbj#BA.A91034.1# 99% 53 
613 protein product [Homo sapiens] HOEOL58 1078090 78 biastx.14 small GTP-bindlna gi#5107835#ab#AAC5 100% 
102 338 protein Rab27b [Homo 1194.2# sapiens] HOEOL58 912836 498 HMMER PFAM: Ras family PF00071 150.75 3 
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407 1 .8 (contaifis ATP/GTP binding P-loop) b!astx.2 smali GTP-blnding gb#AAC51134.2# 97% 3 407 protein Rab27b 
iHcmo saoiens] HRACA51 1 162856 79 biastx.14 rab4b [Canis familiarisl gi#919#8mb#CAA3SS0 ;00% 54 677 o, !# 
HRACA51 912775 499 HMMER PFAM: Ras fan-iily PF00071 310.6 55 665 2,1.1 blastx.2 rsb4b [Canis farniliaris] 
8i-nbfifCAA39800.1?f 10Q% 43 666 HSHAV32 912812 500 HMMER PFAM; Ras faniily PF0071 242.77 192 872 1.8 
(contains ATP/C5TP binding P-loooi blastx.2 AB034244) RAB23 dbi#BAA8/324.1# 99% 162 872 protein i:-1omo sapiens] 
HTPDE66 971281 81 HMMER PFAM: Ras family PF00Q71 73.52 260 427 1 .s (contains ATP/GTP binding P-loop) blastx.2 
smaii GTP-binding gb#AA.A31 261.1 # 100% 260 427 protein lOryctolaqus 63% 216 281 cuniculus] i--iTPDV73 997659 82 
blastx.14 N-rrietiiyi-D-aspartate gi#286238#dbj#BAA02 66% 39 74 receptor subunlt [Partus 500. 1# 30% 123 182 raitus] 
70% 5 34 71% 290 31 0 83% 123 140 85% 248 258 71% 331 351 HTPi:)V73 912947 501 HMMPR PFAiVI: Ras fainiiy 
PF00071 205.32 306 740 1.8 (contains ATP/GTP binding P-ioop) blastx.2 (AL049685) hypotiieticai emb#GAB41256.1# 
97% 31 2 746 protein [Homo f,apiens] HTPi--iE33 963658 502 HMMER Pl"AU: Ras fairiiiy PF00071 94.19 993 1433 1,8 
(cofitains ATP/GTP biriding p-loop) blasU.Z (AF095350) RAB-iike gb#AAD51 377,1 #AFO 83% 993 1478 protein 2A [Horno 
95350-1 93% 793 1014 sapiens] HUFDN58 1224609 84 biastx.14 RAS-LIKE PROTEiiSi sp#P03967#R.ASD~Di 47% 664 
921 RASD CD! 57% 490 672 (TRANSFORMING 53% 937 981 PROTEIN P23). HUFDN58 912929 503 HMMER PFAM: 
Ras famiiy PF00071 80.7 42 296 2.1.1 biastx.2 ras-related orotein emb#CAA78508.1# 43% 3 299 fDicytosteiium 
dicoideurn] HUVFX92 1225329 85 b!aj;lx.14 GTP-biridinq protein yDt1 pif#S30096#S30096 88% 54 308 [-sirriiiaritv] ■ 
Neurospora crassa HUVFX92 912672 504 HMMER PFAM: Ras famiiy PF00071 161 81 278 2,1, ; Dlastx.2 ;AF ; 01310) 
similar to ga#AAC69218.1# 100% 54 275 RAS-related proteins; contains simiiarity 1 HWAEG71 1182321 86 biastx.14 
rab-related GTP-binding gi#206543#gb#AAA42 96% 85 690 protein [Rattus 00.1# norvegicus] HWAEG71 931547 505 
HMMER PFAM: Ras family PF0Q071 147.95 11 6 475 1 .8 {corstains ATP/GTP bindlrsg P-loop) blastx.2 rab-related GTp- 
binding Gb#AAA42000.1# 98% 86 493 protein [Rattus 80% 477 569 norvegicus] HWAHD49 1228064 87 biastx.14 GTP- 
BINDING sp#Q9XS71#Q9XS71 97% 391 747 PROTEIN RAH 94% 742 101 1 9FRAGMENT), HWAHD49 972413 506 
HMMER PFAM: Ras farriily PF00071 1^3,42 394 7i7 1.8 (contains ATP/GTP binding P-loop) biastx.2 LMW G- 
oroteln-iow- qb#A.AB20669.1# 95% 391 720 moiecuirir -weioh; OiTP- 76%, 726 764 bindincj protein [rtUce, i"l'T4 neural ceil 
iine, peptide, 208 aa] [Mus sp.j HWLGG31 1 178825 88 biastx, ;4 RAB15 [Rattus gl#206537#gb#AAA41 92% 81 716 
norvegicus) 995.1 # HVVLGG31 912581 507 HUUEB PFAM: Rss family PFQ0071 301,8 98 562 2.1.1 biastx.2 RAB15 
[Rattus gb#AAA4 1995, J # 90% 7i 562 norvegicLis; HWLKF25 912842 508 HMMER PFAM: Ras familv PF00071 298.2 311 
889 2.1.1 biastx.2 (A[3036693't RAB9-i(Ke dbj#BAA89542.l# 100% 28? 889 protein IHomo sapiens] H2CBH45 963811 90 
HMMER PFAM: Src homology PF00018 13 194 310 1.8 domain 3 biastx,2 Kiyn [Mus musculus] dbj#BA19S86,1« 85% 2 
373 79% 381 467 87% 460 483 70% 131 160 i-iAGDN53 89.5963 509 HMMBR PFAM: Src iioinology Pi--0001S 22.95 270 
335 1 .8 dorrsairi 3 bla.stx.2 codsd for by C. elegans gb#AAA961 1 5.1 # 43%. 1 765 455 cDNA yk34a9.5; coded 38% 1 03 1 56 
for by C. elegans 1 eiegans] HAMFM39 971347 92 HMMER PFAM: Src homoiogy PF00018 67.14 1136 1306 1.8 domain 
3 blastx.2 (AK001509) unnamed dbj#3.AA31 729.1 # 59% 451 1 4017 prot«if5 product [Homo sapisnsl HBGQT03 908173 93 
HMMER PFAM: SH3 domain PF00018 58.5 6i5 786 2.1.1 blastx,2 (AF130979) SH3 domain- gb#.AAF04472.1 #AFi 93% 
3 791 containing protein 551 1 30979-1 [Homo sapion.s] HBGSJ13 1 150790 "4 I" ! lUx 1 k>nt .t^ ^ in mcf-plor 
gi#1778500#gb#.AAB4 93% 729 1 precursor [Escheriohia 0783.1# coii] HBQSJ13 878322 51 0 HfvlMER PFAM: Src 
homoioay PF0001S 4.07 445 510 1.8 domain 3 blasbc.2 ferrientsrobactiri receptor gb#AAB40783,1# 92% 64 684 
orecursor [Escherichia coil] H3IBQ89 909782 95 HMMER PFAM: SH3 domain PF00018 49.7 212 376 2.1.1 biastx.2 o1 16 
[Homo ss^iens] emb#C.AA55394.1# 41% 14 397 HCECM90 945088 96 HMMER PFAM: Src homology PF00018 53.06 
392 568 1.8 domain 3 HCEPH71 522739 97 HMMER PFAM: Src homoiogy PF00018 4.22 33 62 1.8 domain 3 HCFMT57 
1 1 /■5204 98 biastx, 14 (Ar039571'i peripheral gi#4i04812#gb#AAD1 96% 45 629 benzodiazepine receptor 1957, 1# /4% 
702 887 interacting protein: PBR- 100% 887 979 IP/PRAX1 [Homo 52% 381 500 sapiens! 44% 381 461 55% 327 386 
28% 161 319 50% 74<i 803 58% 780 830 35% 160 243 34% 1593 1770 47%, 468 518 55% 190 243 58% 795 830 42% 
622 684 29% 73 153 42% 607 663 35% 54 137 36% 643 717 31% 631 717 25% 136 231 38% 1111 188 28% 1 14 230 
28% 144 227 HCFMT57 755375 51 1 HMMER PFAM: Src homology PF00018 14.55 107 3 1,8 domain 3 blastx,2 
(AF039571) peripheral gb#AAD1 1957.1# 96% 377 3 benzodiazepine receptor interacting protein; PBR- IP./PRAXI [Homo 
sapiensi HCOMM05 1 173146 99 blastx.U epidermal growth facotr ai#530823#gb#A.AA62 44% 456 722 receptor i<;inase 
substrate 280.1 # 53% 1 89 371 [Home sapiens] 45% 723 851 23% 54 233 36% 1 26 1 91 63% 1 081 111 3 HGOMM05 
925:952 512 HMMER PFAM: Src homoiogy PF00018 ,59,48 178 342 1.8 domain 3 blaxtx,2 epidermial growtn factor 
qb#AAA62280.1# 46% 445 S-iO recector i^inase substrate 43% 1 15 435 [Homo sapiens] 23% -13 222 HGOOZl 1 965306 
100 HMiVlER PFAM: Src homology PF00018 5.22 179 21<i 1.8 domain 3 blastx.2 {At.0:22238) dJ1042K10,2 
emb#CAA1 8266,1 # 100% 182 589 (supported by GENSCAN, FGENES and GENEVVISE) [Homo sapiens] HGWFF88 
506577 101 HMMER PFAM: Src homoiogy PF00018 4,92 140 181 1.8 domain 3 HDMAVOi 911385 513 HMMER PFAM: 
Src homoiogy PF00018 52,13 264 413 1.8 domain 3 biastx.2 unnamed protein product ernb#CAB42388.i 73% 111 ^10 
[unidentified]' 100% 3 116 HDPDA47 929193 103 HMMER PFAM: Src hommologv PF0G018 12.52 691 810 1,8 domain 3 
blasb<.2 {AL049683) hvpothetlcal smb#GAB41255.1# 69% 145 1026 protein [Homo sapiens] 53% 945 1022 HDPFF 24 
909232 104 HMMER i^-FAM: KRAB box PF 01352 121.3 158 349 2.1.1. biastx.2 (AC007228) R31665-2 
gb#AAD23606.1#AC0 50% 158 457 [AA 1- 673 ] [Homo 07228-1 sapiens] HDPP035 966248 105 HMMER PFAM: Src 
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965304 115 HMMER PFAM: TBC domain PF00566 179.1 2305 1655 2.1.1 blastx.2 { AL022238} dJ 1 042K1 0.2 
8mb#CAA1 8266.1 # 97% 2635 1268 (supoorted by 98% 1276 389 GENSCAN, FGENES and GENEWISE) [Homo 
sjipiensj HISDS52 935932 116 HMMER PFAM: RhoGEF doiTsaif! PF00621 51.3 229 486 2.1.1 talasix.2 fAJ250425) 
CoHybistin 1 emb#CAB65966.1# 96% 1 483 iRattus ncrveaicus] HLQDT35 83977? 1 17 HMMER PFAM: Src homology 
PF00018 3,85 342 419 1,8 don-ssin 3 b!astx,2 (AK000579) unnamed dbi#3AA91256.1# 98% 252 458 protein product 
[Homo sapiens] HLVi/FN63 908437 113 HMMER PFAM: S:c 'nornology P"00018 12.81 515 664 1.8 domain 3 biastx,2 
{ALC49683) bvpolheticai emb#CAe41255.1# <i4% 4S4 1024 ;;^:.i-;:n n--;.:.;riO sapiens;] HMEFT66 856149 1:9 HMMFR 
PFAI^: Src nornology PF00C18 26,5; 5 136 ;.S domai;; 3 HiySCDi 5 91 8 i 33 120 HMMER Pf^AM: Src homolcGV PF00018 
41.06 453 899 1 .8 domair; 3 biastx.2 (AK000975) unmvcx&i dbi#BAA9; 4.51.1 #98% 453 635 protein product [Homo 29% 
387 479 sapiens] 28% 80 175 HMSH064 746582 121 HMMER PFAM: Sic homobqy PF0001S 1 1.0S 316 40f3 1.8 domain 
3 blastx.2 (Ar030131) Plenty of qb#AAC40070.1# 47% 1 411 SH3s; POSH [Mus; mu;;ou:u;;] HMTAW83 911385 122 
HMMER PFAM: Src homology PF0013 76.13 1 159 1.8 domain 3 blastx.2 (AF230904) c-Cbl- qb#AAF37854.1#AF2 94% 1 
354 interacting protein jHomo 30904-1 52% 7 210 sapiens] 48%, 7 168 61% 298 351 75% 425 460 h-lMVAM09 963814 
128 HMMER PFAM: Sro homology PF00018 4.79 728 802 1.8 domain 3 biastx.2 (AK001580) unnamed db!#BAA91 769.1 # 
96% 20 802 protein product [Homo saoiens HNSAA28 946988 124 HMMER PFAM: SH3 domain PF00018 149 757 915 
2.1.1 bla3tx.2 (AF146277) adapter qb#AAD34595.1#AF1 82%. 4 15.54 proteiri CMS [Horno 46277-1 sapiens] HNS.AA28 
972348 516 blastx. 14 1AFI 46277) adapter gi#4960047#cb#AAD3 88% 21 449 protein CMS [Homo 4595,1#AF146277-1 
sapiens! HOGEQ43 935465 517 HMMER PFAM: Src homoioqy PF00018 28,13 58 132 1.8 domain 3 biastx.2 iAF132480) 
Es82 srotein gbJfAAD19748.1# 93% 37 132 [Mus muscuiusj HOUDH19 1150918 126 blastx. 14 tAC007842) BC331191-1 
gl#508075S#i:)b#.HAD3 91% 350 27 [Homo sapiens] 9268.1#AC007842~3 HOUDH 19 908588 518 HMMER PFAM: KRA3 
box PF01352 169.7 241 429 2.1.1 blastx.2 rAC0G7842) 80331191-1 ab#AAD3926S.1#AC0 91% 226 549 [Homo 
sapien.si 07842-3 HOUFT36 91 1293 137 HMMER PFAM: PDZ domain PF00595 35.3 322 558 2.1 .1 (Also known as DHR 
or GLGF). blastx.2 (AF162130) MAGUK gb#AAD46919.2#AF1 91% 196 846 protein TEM-61 [Homo 62130-1 98% 23 193 
.sapiens] i--iPMF!..08 959569 1 28 f-IMMER PFAM: Src homoioay PF00018 4.97 209 23B 1 ,8 domain 3 h:RSMi:)49 723025 
■29 HMMER PFAM: Src homoioay PF00018 4.76 199 270 1 ^8 domain 3 HSDM69 917180 ;30 HMMER PFAM: Src 
homology PF00018 4.09 382 429 1.8 dom:iin 3 HSDS806 949151 131 HMMER PFAM: SH3 domain PF00018 249,3 483 
647 2.1 .1 biastx.2 (AL1 33047} hypothetical err!b#CAB61 374.1 # 98% 3 863 protein [Homo sapiens] 30% 5 848 33% 222 
848 HSFAM09 573345 519 HMMEOR PFAM; Src homoioay PFOOOI8 5.33 195 218 1,8 domain 3 HSSAX53 507509 133 
HMMER PFAM: Src homology PF00018 4.36 266 331 1.8 dortiain 3 HSVAW49 689674 520 HMMER PFAM: Src 
homology PF0001 8 36.33 77 1 69 1 .8 domain 3 blastx.2 {AFi 46277) adapter gb#AA034595.1 ^^AFI 97% 65 1 66 protein 
CMS [Homo 46277-1 saoiensl HTEAG49 954614 135 HMMER PF.AM: Src homologv PF00018 4.51 312 238 ;.8 domain 
3 h-ITLBH67 751985 136 HMMER PFAM: Src homology PF00018 37.78 16 152 1,8 domain 3 HTi..JC71 922923 137 
HMMER PFAM: Src homology PF0001S 9.14 1152 1340 1,8 domair; 3 bla£tx,2 (AL1 33030) hypothetical 
embSCABo ;362.1# 94% 3 1355 protein [Homo sapiens] HTPAD46 503313 138 HMMER PFAM: Src homology PF00018 
4.14 160 186 1,8 domain 3 HTTKP07 911390 139 HMMER PFAM: Src homology PF00018 15,82 47 196 1,8 domain 3 
blastx.2 fAL049683) hypothetical 9mb#CAB4 1 255,1 « 51 % 8 289 protein [Homo sapiens] 56% 292 460 HUCOW1 7 
933357 140 HMMER PFAM: Src homoioay PFOOOIS 20,28 547 739 1,8 domain 3 b!astx,2 Gra; protein [Homo 
emb#CAA7i414.2# 67% 1 261 sapiens] 50% 608 751 83% 766 809 40% 187 246 HWHGF52 726102 141 HMMER 
PFAMK: Src tiornoiogy PF00Q1 8 5.01 325 387 1 .8 domain 3 blastx.2 Dbs=Db1 guanifie gb#.HAB33461 .1# 74% 3 203 
nucleotide exchange 72% 319 417 factor hcmolog Fmice, 73% 203 259 32D 1 HWHHB69 690442 621 HMMER PFAM: 
Src homologv PF00018 31.65 91 255 1.8 domain 3 blasLX.2 (AFI 78432) SH3 protein gb#AAF35985.1/AF1 70% 91 315 
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iHomo sapiens] 78432 1 100% 303 329 HWLFH94 1151387 143 blast>:.i4 {AK000265) unnamed gi#7020230#db!#BA.A9 
41 % 545 345 protein Dicduct iHomo ; 041 .1 » 53% 689 594 sapiens] 52% 949 887 HWLFH94 9096S2 522 HMMER 
PFAM: Src homoloay PF0001S 58.42 308 463 1.8 domain 3 blastx.2 {AK000265) unnamed db:#BAA91 041.1 #40% 215 
535 protein product [Homo sapiens] HWMBM13 909683 144 HMMER PFAM: Src homoiogy PFQ0018 59.64 126 281 1,8 
domain 3 i:tlast>;,2 EpsS [MpsS \hAus !r;uscu!Uf:] Gb#AAA1 6358.1?? 3.5% 33 317 37% 324 527 HVVVV!:)N34 911 357 145 
H?v1i\.'1ER PFAiV): Src iiomoiogy PFa3 o 'liJ = . 1 = . rii / _ 3 jhfiAAAC40124.1# 42% 56 

874 unconventional myosin 66% 738 €6" X" C)^ ' i'*'' r ...... \ ^1 : , , CC - >- ''MJlEH Pf-'AU Sec iiomology 

PF00017 42.63 14 202 1.8 domain 2 blastx,2 {AL049924) hypotheiicai err!b#CAB4S208.1# 88% 2 322 protein iHomo 
sapiens: HEi.HJ69 1 12892i 147 biasrx,14 (AF124251 ) Si-i2- gi#4704739#gi5#AAD2 81% 66 593 containinq protein Nsp3 
8246. 1#AF1 24251-1 76% 586 624 [Homo sapiens] 52% 590 640 60% 55 99 63% 612 644 HELH.J69 9 ■ 1262 524 
H^v1MER PFAW: Src iiomology Pi-"00017 72,59 241 483 1.8 domain 2 biastx.2 (AF124251) SH2~ gb#.AAD28246.1#AF1 
78% 67 645 coniainifig orotsin Nsp3 24251 -1 76% 587 625 [Homo £apien,si 60% 56 100 HFKLAOg 952634 525 HMMER 
PFAM: Src homoloay PF0001 7 46.9 758 1036 2.1.1 domain 2 HSBBF79 966764 149 HMMER PFAM: Scr homoloay 
PF00017 59.47 384 614 1 .8 domain 2 HSLKA77 91 1589 526 HMMER PFAM: Src homology PF00017 37.25 301 405 1.8 
domain 2 biastx.2 tensin [Gallus gaiius] ab^AAA49087.1 58% 178 432 51% 29 115 31% 3 155 hagdr2i 1090433 151 
blastx.i4 p66s!-ic [Homo sapiens] qi#1 89905.5#gb#AAB4 69% 848 1150 9972.1 # 72% 13^ 412 59%, 380 475 37% 665 751 
35% 72 164 34% 701 778 hagdrsi 1002124 527 b!astx,i4 MUS p66 She [Mus gi#12004-56#gb#AAA9 91% 62 268 
mu3cuiu3] 1777.1# HHFNH27 1025277 152 biastx.2 collagen alpha 1(iii) ci^ain pir#S05272#CGHU7L 30% 89 1609 
precursor - iiuman 28% 53 1605 30% 1061 1 741 32% 1094 1606 32% 956 1741 32% 1094 1605 31% 851 1735 30% 830 
1 741 30% 1 073 1 61 8 28% 1 094 1 831 28% 1 022 1 735 30% 1 088 1 741 30% 21 593 30% 89 555 34% 86 91 0 28% 1 8 593 
27% 27 455 32% 128 655 30% 80 601 34% 27 257 30% 42 599 28% 53 541 34% 21 257 28% 33 455 35% 12 257 33% 9 
269 28% 35 593 36% 21 245 28% 21 386 30% 9 593 27% 67 477 30% 37 477 29% 1 745 289 31 % 1 656 835 32% 1 848 
952 29% 1 662 955 36% 525 55 37% 525 1 9 32% 525 37 33% 1 559 1 063 30% 1 656 1 021 30% 1 644 958 32% 642 64 
34% 534 85 33% 592 1 1 30% 654 7 39% 226 8 28% 598 2 30% 648 85 4 1 % 229 1 1 30%: 589 1 7 37% 21111 34% 226 
23 33% 250 11 35% 226 23 43% 190 11 36% 259 41 4A% 125 45 52% 128 72 HTLIT05 1217625 153 blastx.14 CDNA 
FIJI 0243 FIS. sp#BAA91505#BAA9 49% 213 584 CLONE 1505 H£MB81 000631 , WEAKLY SIMILAR TO 1 HTLIT05 
1095161 528 blastx.14 (AK00H05) UNNAI^-'IED Gi#7022iS 1?fDB.J#baA9 49% 212 577 prorein product [Homo 1505.1# 
saoiensj i"IAPNV33 11 51 374 154 b'iastx,14 iAK001267j unnamed gi#7022415#di5j??eAA9 100% 1 774 protein prioducr 
[Homo 1 590. 1# sapiens] HAPNV33 947872 529 miMER PFAM: ATPases PF00004 120.31 61 450 1 ,8 associated with 
various ceiiular activites (AAA) biastx.14 (AF016427} Conraina gii!?229123:??fgb#.AAB6 53% 1 447 .similarity to Pram 
5351. 1# domain: 1 eiegans] HBTAE84 1128800 155 blast.x.14 .ATP-dependentClpgi#1651401#dbj#BAA# 100%3 299 
Drotease ATP-binding 5601.1#subunit ClpA. iEscliericliia collj HBTAES4 781946 530 HMMER PFAM: ATPases PF00004 
20.81 122 232 1.8 associated with various ceiiular activities (AAA) HDPVY89 827026 156 HMMER PFAIVl: ATPases 
PF000C4 30.6 431 490 2.1.1 associated With various cellular activities (AAA) HGLDB21 455474 531 HMMER PFAM: 
ATPases PF00004 19.89 12 80 1.8 associated with various ceiiular activites (AAA) HMIAN37 947881 158 HMMER PFAM: 
ATPases PF00004 1 09 436 642 2,1.1 associated with various cellular activites (AAA) blastx.2 Similarity to Yeast MSP1 
srnb#GVAA93515.1# 4.5%. 91 542 proteir; (TAT-bindIng homolog 4) (SW:MSP1 -YEAST) [Gaenorhabditis elegans] 
HODAK55 745532 532 HMMER PFAM: ATPases PF00004 60.69 1 1 157 1 .8 associated with various cellular activites 
(AAA) HSLEI59 1 128801 150 blastx.i4 ATP de»endent Cip gi#1651401#dtai#BAA3 94% 3 770 protease ATP -biriding 
5601. 1# subunit C!sA„ [Escherichia coii] HSLEI59 781945 533 HMMER PFAM: .ATPases PF00004 20.14 96 206 1.8 
as.sociared with various ceiiular aciivitiea (AAA) HSQFH29 1217061 161 blastx.14 SPAF. sp#C39Z2K7#G9Z2K7 89% 101 
1723 52% 5 208 35% 854 961 HSQFH29 967708 534 HMMER PF.AM: ATPases PF00004 97,36 193 393 1.8 associated 
vvirh various cellular activities (AAA) biastx.U •;AF049099) SPAF [Mus qi#4105619«gb#AAi:)0 83% 70 417 musculus] 
2481. 1# 43% 76 414 76% 408 470 61% 3 41 HTLEA35 1 107230 162 b!astx.14 (AK0G1571) unnamed 
gi#7022907#dbj#BAA9 100% 3 479 protein product [Homo 1 764.1 # saplensl HTLEA35 827028 535 HMMER PFAM: 
ATPases PFQ0004 19.08 12 260 1.8 associated with various ceiiular activities (AAA) HUVGG63 969432 536 HMMER 
PFAM: ATPases PF00004 332.1 5 621 1 1 78 1 .8 associated with various ceiiular activites (AAA) blasb(,i 4 (AF1 59063) 
SKD1- gi#5732691#gb#.AAD4 97% 138 1448 homoioq [Homo sapiens] 9227. 1#AF1 59063-1 HAGAX57 1 150865 164 
blast>:,i4 {AF176012) .1 domain Gi#5ai5353#c3b#AAD5 100% 192 785 containing »rorein 1 2650.1#AFi76012-1 isoform a 
[Homo sapiens] HAGAX57 94921 1 537 HMMER PFAM: DnaJ. proliaryotic PF00226 67.6 22^ 421 1 .8 heal shoc!< protein 
t)lastx.14 fAF1760i2) J domain gi#581 5353#gb#.AAD6 100% 185 7'7S containing protein 1 2650, 1#AFi 76012-1 isoform a 
iHiomio sapiens] HAMGX15 1 177932 165 blastx.M {AL032557) predicted gi#388i 075#emb#CAA 64% 335 565 using 
Genefinder: similar 21 734.1# 52% 560 667 to i i 1 ES 66% 665 736 32% 523 733 45% 674 733 26% 626 751 HAMGX15 
9088409 538 HMMER PFAM: DnaJ domain PF00226 880.1 554 709 2.1.1 blastx.14 (AL032657) predicted 
gi#3S81075#emb#CAA 61% 506 715 using Genefinder; similar 21 734,1# to 1 1 1 ES HAUBVQ6 1 106041 166blastx,i4 
similar to [SwissProtg!#1799805#dbj#BAA1 98% 1164 2120 Accession Number 5264.1 # 80% 2104 2156 P084Q91; 1 
HAUBV06 596802 539 HMMER PFAM: DnaJ C terminal PF01656 262.1 567 932 2.1.1 region HAUBV06 929762 640 
HMMER PFAM: DnaJ C terminal PF01555 249.7 16509 1285 2.1.1 region H3WGM62 908818 541 HMMER PFAM: DnaJ, 
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prokaryoEic PF0Q226 97.9 37 243 1 .8 heal shock protein blastx.1 4 contains strong sin-iilarity gi#i 707079#qb#AA33 42% 
19 306 to a DNAJ-!ik8 domain 7835.1 # {PS:PS00636) iCaenorhabditis elegans: HCVi/FA35 i ; 05672 ;68 blastx.1 4 Curved 
DNA-bindlng g!#1651491#dbj#3AA3 98% 68 322 protein cbpA [Esciiercichia 6142.1# coii] HCWFA35 908820 542 
HMMER PFAM: DnaJ, prokaryotic PF00226 1 16.61 SO 274 ;.g heat shock protein blastx, ;4 Curved DNA-binding 
gl#165149«dbj#BAA3 98% 68 364 protein cbuA i Escherichia 6i42.l# coli] H0AGA35 1107236 169 blasrx.14 {AK001496) 
(unnamea3iif"7'i^27bnifab|#&AAs3 7fi'o 1 ^ ^ ^ <br [h^r- ""-^ « snp f^-] HDACA.'' "''io«.7 Mo HMMER 

PFAtvl: DnaJ prc-<d vohc Pf 00??6 6f e?" I ' ' h i i- b f / 4 cy-'i-re -tnnii pti > ^ 

gi# 1 2321 65#emb#CAA 49% 80 256 [Bos taurus] 63355,. ■# HDQGM08 ■ 151469 170 biastx.14 (AF1 7601 3) J domain 
gi#5815355#gb#AAD5 100% 37 357 containing protein 1 2651.1#AF1760:3-1 isofiorm b [Homo sapiens] iHDQGiVIOS 
949210 544 IHMMER PFAiVI: DnaJ, prokaryotic PF00226 68.43 466 269 1 .8 heat shoc!< protein b!astx,14 (AF1760 ;3) J 
domain gi#581535v'5#gb#AAi:)5 100% 505 185 containinci protein 1 25.51, 1#AF1 7601 3-1 isofiorm b [i-lo!r;o sapiens] 
HELGB66 1148741 171 blastx.14 ORF-1 f Escherichia coll] gi#402674#ab#AAA1 8 100% 248 3 299,1# HELG306 935730 
545 HMMER PFAM: DnaJ domain PF00226 78.3 203 421 2.1.1 b!astx.14 ORF-1 [Escherichia coil] Gi#4G2674#gb#AAA i8 
! 00% 200 445 299.1# HEOPR74 908836 546 HMMER PFAM: DnaJ, prokaryotic PF0G226 88.67 65 262 1 .8 heat shock 
protein biastx.14 cysteine stririg protein ai#1232163#emb#CAA 41% 68 289 [Bos taurus] 63354.1# 50% 457 492 
HIBEK35 731480 173 HMMER PFAM: iDnaJ domain PP0022S 112,7 237 404 2,1.1 HJMAP,88 908839 547 HMMER 
PFAM: DnaJ domain PF00226 42.7 57 149 2.1.1 biastx.K cysteine string protein 1 - pir#S70515ffS70515 68% 6 254 
human 100% 1 60 HMVVGU56 903825 .548 HIV^MER PFAM: DnaJ domain PF00226 126.9 375 569 2,1.1 biastx.14 
Similarity to B.subtilis ai#3S73707#emb#CAA 59% 327 587 DNAJ protein 1 9741 6.1 # 65% 630 698 [Caenorhabditis 
siegans] 34% 51 200 HOUDS09 1 164010 176 blastx. 14 (AK000034} unnamed g!#7019854#dbj#3AA9 66% 2409 659 
protein product [Homo 0896. 1 # 35% 729 1118 sapiens] 46% 96 1 67 32% 1 74 248 HOUDS09 949051 649 HMMER 
PFAM: DnaJ, prokaryotic Pr00226 98,53 31 0 504 1 .8 heat shock protein blastx.2 (AK000034) unnamed 
dbj#BAA9Q896.1# 53% 37 888 protein product [Homo 55% 899 1 033 sapiens] 63% 2 34 HTEGM38 6750S7 177 HMMER 
PFAM: DnaJ domain PFQ0226 65.2 93 197 2.1.1 i-;TLKYa2 908846 550 HMMER PFAM: DnaJ domain PF00225 1 19.5 
281 475 2.1.1 blasbc.U Similaiity to B.subtilis gists? 73707#8mb#CAA 53% 236 502 DNAJ protein 1 97416.1« 
[Caenorhabdit;;; eleoans] HTi..CY54 1193550 179 biastx.14 MDJ5. sp#Q9QYi7tfQ9QY!7 94% 239 460 81% 796 927 01% 
484 597 73% 610 699 HTLCY54 908832 551 HMMER PFAM: DnaJ domain PF00226 119.8 245 445 2.1.1 blastx.14 
{AB01488S) MR.; [Homoi Gi#3<402486#dbj#3AA3 67% 239 616 sapiensi 2209.1 '4 78% 797 934 47% 632 694 40% 61 1 
691 HFOXK14 603245 130 HMMER PFAM: .Adenylate and PF0211 137.85 183 401 1.8 Guanyiate cyclase catalytic 
domain HHrF069 837703 181 HMMER PFAM: Adenylate and PF00211 386.54 124 708 1.8 Guanyiate cyclase catalytic 
domain HHFLU06 857884 182 HMMER PFAM: Aderiyiate and PF00211 108.8 17 268 2.1.1 Guanyiate cycla.se catalytic 
domain HAQBA56 732597 183 HMMER PFAM: Eukarvotic protein PF00069 64.9 139 516 2.1 .1 kinase domain HAGGF84 
91 1312 184 HMMER PFAM: Eukaryotic protein PF00069 105.85 10 318 1.8 kirsase domain blastx.14 ciamodulin- 
dependent gi#3241849#dbj#BAA2 88% 10 363 protein kinase ll-deita 8870.1 # 87% 356 413 dash [Oryctoiagus 100% 320 
364 cunicuiusj HAHGD33 921 782 1 85 HMMER PFAM: Eukaryotic oroiein PF00059 83,58 4 ,564 1 .8 kinase domain 
biastx.14 (AF146590) gi#5052670Sgb#AA03 58% 1 297 BcDNA.LD28657 8665. 1#AF1 46690-1 66% 412 609 [Drosophila 
melanogasier] $60% 304 426 39% 676 804 HAHIY08 962113 186 HMMER PFAM: Eukaryotic protein PF0Q069 74,92 39 
278 1 .8 kinase domain blastx. 1 4 similar to tyrosine kinase al#470364#gb#AAC47 44% 1 92 278 [Caenorhabditis eiegansj 
047.1# 645 IS 92 58% 108 179 HBIOZiO 973131 187 HMMER PFAM: Eukaryotic protein PF00069 121.1 3 365 1.8 
kinase domain blastx.2 (AF003134) strong gb#AA354 1 39. 1 # 60% 3 305 similarity to the cDC2/CDX subfamily of ser/thr 
DfoEsin kinases [Caenortiabdiiis eleqans] HEKDI30 729048 188 HMMER PFAM: Eukaryotic protein PF00069 42.23 1 213 
1 ,8 kinase domain HBXBW40 7061 1 5 1 89 HMMER PFAM: Eukaryotic protein PF00069 34.01 280 423 1 .8 kinase domain 
HCEHE35 909937 190 HMM[--R Pf-"AM: Eukaryotic protein PF00069 30,78 210 347 1.8 kinase domain biastx.U protein 
kinase PRK2 gi#914i00#Gb#AAB33 66$% 204 365 [human, 0X3 B-cel! 346. 1# myeioma ceii line, Peptide, 984 aa] iHcmo 
saoiens] HCEPW85 91 1374 191 HMMER PFAM: Eukaryotic protein Pr00069 83.52 3 260 1 .8 kinase domain blastx.i4 
oredictsd using gi#3875903#emb#CAA 87% 3 260 Genefinder; Similarity to 94127.1# 1 1 1 cDIMA HCFAT25 932068 192 
HMMER PFAM: Eukarvotic protein PF00069 26,6 135 231 2,1,1 kinase domain biastx,14 (AF096300j HPK/GCK- 
gi#4322936#gb#AAD1 63% 91 456 like kinase HGK [Homo 6137.1# 72% 60 158 sapiens] 25% 232 312 HGFCF47 
1 139731 193 blastx.14 (AP00313<i) strong gi#2088685#qb#AA85 55%. 318 509 similarity to the 41 39,1 # 71% 736 851 
CDC2/CDX1 42% 87 290 61% 15 92 HCFCF47 894415 552 HMMER PFAM: Eukaryotic protein PF0Q069 89.54 20 295 
1 ,8 kinase domain HDAAV61 81305 194 HMMER PFAM: EuKai'votic protein PF00069 41 .1 1 1 1 145 1 .8 kinase domain 
HDPKD75 810824 195 HMMER PFAM: Eukaryotic protein PF00069 98.74 68 433 1.8 kinase domain HDPNC96 934520 
196 HMMER PFAM: EuKaryotic protein PF00069 206,63 3 734 1.B kinase domain blastx,14 HUMAN NDR 
gi#2304746#emb#CAA 92% 3 734 :ur;ideniified] 03387.1# HDPSR15 969666 197 HMMER PFAM: Eukaryotic orotein 
PF00069 87.19 361 626 1.8 kinase domain blastx.2 {AB026289) protein dbj#BA.A85045.1# 96% 631 1 158 Kinase S!D6- 
1512 [Homo 89% 240 692 sapiens] HDQDX20 919027 198 HMMER PF.AM: PX domain PF00787 73.4 246 559 2.1.1 
blastx.14 serine/threonlns orotsin gi#294637#gb#AAA42 78% 633974 kinase [Rattus norvegicus! 137.1# 44% 466 578 
HDQHB19 895106 553 HMMER PFAM: Eukarvotic protein PF00069 92.5 260 520 2.1.1 kinase domain HDTEY88 934472 
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200 HMrvlER PFAM: Eukaryotic protein PF00069 93.6 3 302 2.1 .1 kinase domain biasE>:,M p56 KKiAMRE protein 
gifif la ;7820#gb#.AAC5 82% 3 1 70 kinase [Homo saDiens] 0918. ;# 35% 192 458 100% 492 509 HE2KZ07 909948 201 
HMMER PFAM: Eukaryotic protein PFQ0069 115.19 5 289 1.8 kinase domain bla3t;<.14 {AB004267) 
ai#31 351 9 7#dbj#BAA2 96% ; 7 433 Ca@+/caimGdulin- 8263, 1 # 56% 41 8 507 dependent protein kinase i beta 2 [Rattus 
norvegiois] HE-}8UY74 960914 202 HMMER Pf-AM: fiukaryotic protein PF00069 36.37 114 4071.8 kinase domain 
biastx. ;4 (AF080119) contains gi#3600036#ab#AAC3 36% 1 M 290 similarity to protein 5524.1 #45% 13 111 kinase 1 
73%365 410r.7%467 5'=r. i if 9NOfi. 9 x ; \ \V f .J/ L.k i vo'ic protein PF-"00069 121 6 473 757 1 ,8 kina.se 
domain biastx. 14 (AB020741) NlK-related gi#609095 :9#dbj#BAAS 73% 449 817 kinase [Mus muscuius] 4943. 1# 94% 2 
283 79% 748 990 HE!'^BT51 9399.57 204 Hrvli'vlER Pi-'AM: Eukaivotic protein PF00069 75,5 16 285 2,1.1 kinase domain 
blastx.2 fAD000G92) liypothetical gb#AA351 171.1#71% 13 441 human serlne-tl-ireonine protein kinase R31240-1 fiHomo 
ssDiens; iHFTI..F29 909762 205 HI\,';fvU:R PFAM; Eukaryotic Drotein PF00069 143.18 6 416 1,8 kinase doniain blastx,i4 
similar to oAMP- ai#3878536#emb#CAA 56% 5 416 dependant protein kinase: 88953.1# cDNA EST 1 1 1 HFIUE75 
909758 206 HMMER PFAM: Eukaryotic protein PF00069 85.68 377 664 1.8 kinase domain b!astx.i4 {AD000092) 
hypotiietical g!#1 905906#gb#AAB5 43% 362 534 iiuman serine -threonine 1 1 71 .1 # 46% 632 71 5 orotein kinase Fi31 240 -1 
47% 724 774 [Homo sapiens] HFKiTOB 93401 9 207 HMfvlER PFAM: Eukaryotic protein PF00069'34.65 1 60 270 1 ,8 
kinase don-iain biastx. 14 p58 galaciosyltransferase- pif#A38282#A38282 51% 178 270 associated protein kiriase ■■ 40% 74 
118 human HHEGG20 894409 208 HMMER PFAM: Euiorvotic protein PF00069 200,0 ; 26 598 1.8 kinase domain 
HHEHC53 921783 209 HMMER PFAiVl: Euixaiyotic prote;n PF00069 58.S1 507 797 1.8 kinase domain biastx.14 
(AF :45690}( gi#5052670#gb#AAD3 79% 567 803 BcDNA,L028657 8665,1 #AF1 45690-1 70% 321 563 [Drosophiia 
melanioaaster] HHERQ79 944057 210 HiViMER PFAIVi: Eukarvotic protein PF0069 83.4 133 474 1.8 kinase domain 
blastx.2 (AB016589) inducible dbj#BAA85i54.1# 90% 109 471 IKappaB kinase [IVius muscuius] HiSAF59 959140 21 1 
HMMER PFAM: Eukaryotic protein PF00069 89.46 3409 771 1.8 kinase domain blastx.14 (AC002343) Ser/Thr 
gi#2262107#gb#AAB6 39% 460 768 protein kinase isolog 3615,1# 33% 337 468 [Arabidopsis thaliana] HKAKIV110 918685 
212 HMiVlER PFAM: Eukaryotic protein PF00069 31.4 8 127 2.1.1 kinihse domain H!..THPS6 919354 213 HMMER PFAM: 
TBC domain PF00566 63.4 855 1274 2.1.1 blastx.2 (AF161420) HSPC302 gb#AAF2S9S0.i #AF1 89% 456 ^352 [Homo 
sapiens! 61420-1 99% 1309 1974 52%. 1253 1309 HMSJ!..96 934483 214 HIV'HvUvR PFAM: Eukaryotic srotein PF00069 
26.49 1 39 363 1 ,8 kinase domain HMTAJ73 81 3296 215 HMMER PFAM: Eukaiyolic protein PF00063 21 .34 4 • 1 4 1 .8 
kinase domain HNTCP1 3 909770 216 HMMER REAM: Eukaryotic protein PF00059 102.96 445 930 1.8 kinase domain 
blastx.14 {AC006530) unknown gi#4809:337#gb#AAD3 55% 463 957 iHomo sapiens] 0182.1#AC00653Q"4 HNTMD73 
934522 217 HMMER'pFAM: Eukarvotic protein PF00069 130.82 .203 586 1.8 kinase domain blastx.14 LATS [IDrosophila 
gi#9Q3942#gb#AAA70 52% 239 586 melanoga.stef] 336.1 # 33%, 76 156 57% 169 210 22% 64 240 HNTMH7Q 757184 218 
HMER PFAM: Eukaryotic protein PF00069 94.65 1 76 577 1.8 kinase domain HNTNB14 909942 219 HMMER PFAM: 
Eukaryotic protein PF0Q063 96.28 38 343 1 .8 kinase domain biastx.14 calmoduiin-binding gi#349075#gb#AAA1 5 97% 41 
475 protein [Rattus 633, i# 85% 553 657 norvegicus] 74% 553 657 77% 553 657 69% 559 657 65% 553 657 60% 553 
657 52% 553 6,54 37% .553 657 39% 553 635 3,5% .553 645 33%, .553 657 77% 512 ,538 29% 556 657 H0DFF8S 97491 1 
220 HMMER PFAM: Eukaryotic protein PF00069 101.43 98 370 1.8 kinase domain blastx.14 mixed-lineaae protein 
pir#S32467#JiJ0223 74% 131 493 kinase 1 ■ human 81% 753 921 30% 751 915 HOHCE47 911566 554 HiVi'MER PFAM: 
Eukaryotic protein PF00069 79.42 21 1 423 1.8 kinase domain HPCRV84 945856 222 HMMER PFAM: Eukaryotic protein 
PF00069 75.57 157 384 1 .8 kinase domain b!astx.2 similar to protein kinase dbj#BAA1 1492.1 # 78% 127 483 of X.laevis, 
has putative 1 HRACK83 888037 223 HMMER PFAM: Eukaryotic protein PF00069 48.4 21 1 423 1,8 kinase domain 
HRADM45 717358 224 HMMER PFAM: Eukaryotic protein PF00069 23.7 14 124 1,8 kinase doniain blastx,2 (AJ2717:22) 
Dutative emb#CA371 146.1# 98% 2 469 serine/threonine protein kinase MAK-V [Homo sapiens] HRAED74 942527 225 
HMMER PFAM: Eukaryotic protein PF00069 59,6 405 6;2 1,8 kinase domain b!astx,2 (A3023658) dbj#BAA75246,1# 
97% 71 346 Ca/caimoduiin-dependent 81% 388 648 protein kinase kinase 71% 342 425 alpha, CaM-kinase kinase 88% 
662 688 alpha [Rattus norvegicus] HROi:u:70 942673 226 HMMER PFAM: Eukaryotic protein PF00059 78.2 33 248 2.1 .1 
kinase domain blastx.2 kinase iike protein emb#CAB10257.1# 39% 33 323 [Arabidopsis thaiiana] 50% 303 380 HSKAC24 
823869 2.27 HMMER PFAM: Eukaivotic protein PF00069 79,36 1 22 454 1 .8 kins.se domain HSSMT34 91 1294 228 
HMMER PFAM: Eukarvotic protein PF00069 53.16 35 292 1.8 kinase domain HT3BG12 921593 229 HMMER PFAM: 
Eukaryotic protein PF00069 27,09 109 183 1.8 kinase domain biastx.14 CYGLIN-DEPENDENT g;#3715669#enib#CAA 
85% 1 246 KIN.ASE (CDK)8 03585.1# [unidentified] HTEGO05 932583 230 HMMER PFAM: Eukaryotic protein PF00069 
50.8 3 :233 2.1 ,1 kinase domain blastx,14 maie germ celi-associated gi#205278#c3b#AAA41 85% 3 395 kinase (mak) 
[Rattus 562.1# 64% 489 761 norveqicus] 85% 768 848 38% 1023 1 100 HTEKT33 953308 231 HMMER PFAM: Eukarvotic 
protein PF00069 200.58 428 1393 1.8 kinase domain biastx.2 (AC007661) putative gb#AAD32787.1 #ACO 4 ;% 722 1009 
Drotein kinase 07661 -24 36% 1 070 1243 [Arabidopsis ihaiiana] 29% 428 628 HTEMU56 34441 3 232 HMMER REAM: 
Eukaryotic protein PF0Q069 1 14,85 613 963 1 .8 kinase domain b;asix.2 MEK Kiase 3 ;Mus gb#.AAB03535. : # 49% 604 
948 muscuius] 29% 209 340 HTEMV09 909843 233 HMMER PFAM: Eukaryotic protein PF00069 93.16 13 312 1.8 kinase 
domain biastx.14 protein kinase i [Rattus gi#406113#gb#AAA19 44% 1 321 noivegicusi 670.1# HTEMV65 1151075 234 
blasbc. 14 contains EGF-like repeats: gi#495684#gb#AAA50 55% 579 223 hiahly similar to ZC84.1 ; 735.i# 44% 783 649 1 
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23% 861 772 HTEMVee 813038 555 HrvlMER PFAM: Eukaryotic protein PF0Q069 27.8 -154 315 2.1 .1 kinase domain 
HTQAU79 1 ; ;'507 ; 235 blastx.14 (AL157917) similarity to g!#7106102#enib#CAB 50% 755 S76 endopeotidases 1 
76028.1# 38% 371 571 6Q% 641 730 52% 323 373 HTGAL;79 940359 556 HUUER PFAM: Eukaryotic protein PF00059 
31 .25 315 779 1 .8 kinase domain biastx.2 I'ALI 5791 7) similarity to emb#CA376028, 1 # 45% 324 977 endopeptidases 
:Schl20saccharomyc8S 1 HTI..EJ1 1 973302 236 HUMEB PFAM: eukat>'otic protein PF00069 55.9 44 223 2.1 .1 kinase 
domain biastx.14 {AF144573) Mx- gi#4863443#gb#A.AD3 69% 35 268 interacting protein l<inase 1319.1#AF144573-1 
40% 437 592 PKIVi fMesocrioetus 42% 293 397 auratus] 38% 377 939 HTI..IY52 "1218691 237 biastx.U TESTIS- 
SPECIRC sp#Q6124#Q61241 46% 640 972 SERiNE.THREONINE 48% 142 414 KiN.ASE. 45% 427 579 42% 565 621 
HTi.lY52 942161 557 HiVlMER PFAM: IXukaryotic protein PF00069 251.19 166 933 1.8 i^inase domain biafitx.2 
senne/tnreonine kinaae qD#AAA99535.1 # 44% iSS 936 [Uus musculus] HTOAK34 966800 238 HMMER PFAM: 
Eukaryotic: pto^lein PF00069 32,41 1 020 1 1 90 1 ,8 kins.^e domsin biastx.14 {AF084205i qi#3452473#gb#AAC;7 75% 354 
1 190 serina'threonine proteirs 101 4.1 # kinase TA01 [Rattus norvegicas] HTPGQ25 91 1282 239 HMMER PF.AIVI: 
Eukaryotic protein PF00069 1 1 4.02 72 363 1 .8 kinase domain biastx.2 (AL1 1 7482) hyootiietica! emb#CAB55955. i # 94% 
9 353 protein [Homo sapiens] 92% 350 522 53% 2 58 HUJA024 1 161319 240 blastx.14 serina/threonine kinase 
gi#2052191#emb#CAB 34% 439 759 [Rattus noiveaicus] 06295.1# 48% 345 494 34% 779 910 57% 267 344 48% 123 
21 5 24% 57 206 47% 3 53 72% 211 243 42% 162 218 HiJJAD24 911498 558 HMMER PFAFvl: Eukaryotic protein 
PF00069 34.73 9 215 1.8 kinase domain biastx.14 AM P-activated protein gi#758?83Sgb#AAA64 45% 336 467 kinase 
homolOQ [Homo 850.1 #45% 123 215 sapiens] 37% 267 338 54% 21 1 243 41% 45 95 HUTSFl 1 966029 241 HMMER 
PFAiV^: Eukaryotic protein PF00069 27.74 3 104 1.8 kinase domain HUVGZ88 1227628 242 biastx.14 PRO1038. 
sp#.AAF71042#AAF71 59% 425 859 042 41% 1 159 1296 39% 1282 1404 75% 1695 1742 HUVQZ88 959020 559 
HMMER PFAM: Eukaryotic protein PF00069 31.12 182 439 1.8 kinase domain HWADY66 1096252 243 biastx.14 
(Ar--191B38) TANK gi#6224868#C3b#AAF05 84% 10 183 binding kinase T3K1 9S9,1#AF191838~1 [Homo sapien.s] 
IHWADY66 734565 560 HMMER PF.AW: Eukaryotic protein PF00069 28.82 1 174 1.8 kinase domain HMAFG04 952878 
244 HMMER PFAM: Eukaryotic protein PF00069 93.74 1555 9*5 1 8 Kinase domain bla;;tx,14 (AC002343) SerfXhf 
gi#22621 07#gb#AAB6 41% 1655 1383 protein kinase isoioa .361 5.1 #48% 1319 1185 [Arabldopsis thaliana] 42% 1046 
933 75% 1355 1332 HVVAFS1 8 948434 245 HMMER PFAM Eijkaryotic orotein PF00069 1 15.98 225 532 1,8 kinase 
domain blastx.14 (API 58684) RIP-like gi#5059425#Qb#AAD3 91% 165 632 kinase [Homo sapiens] 9005. 1#AF1 56884-1 
66% 702 773 100% 632 661 HWAGS73 1 15Q212 246 bi:i;;;x.14 iAF156884) RIP-like gi#5059425i!;qi)ffAAD3 82% 1 273 
kinase [Homo sapiens! 9005. 1#AF1 56884-1 HWAGS73 89^1404 561 HIViMER PFAM: Eukaryotic orotein PF00069 64,17 4 
273 1.8 kinase domain HVV[.,EA4a 927676 2.47 HMMER PFAM: Eukar^'Otic srotein PF00069 32.82 190 381 1.8 kinase 
domain bla.stx,2 (API 59034) protein gb#AAF12757.2#AF1 59% 1.54 429 kinase [Homo sapiens] 59034-1 100% 89 165 
51% 287 415 HWLHS82 934606 248 HMMER PFAM; Eukaryotic protein PF00069 147.2 2 319 2.1 .1 kinase domain 
blastx.2 (AC005581) R31237-1 . qb#AAC33487.1# 90% 68 354 partial CDS [Homo 100% 2 76 saoiens] 40% 306 422 
HWMiB81 955336 249 HMMER PFAM: Eukaryotic protein PF00059 122.85 1458 934 1.8 kinase domain b:astx.2 
(AKQ00528) urinamed dbi#BAA9i232.1# 100% 3 572 ofoiein product [Honrio sapiens] HCWDV17 1 105673 250 b!;s;;ix.14 
BvgA positive gi#144039#gb#AAA22 57% 203 604 traiiscriotion regulator 969.1# 70% 77 187 {put.}; putative [Bordeieiia 
pertussLs] HCWDV17 974478 562 HMMER PFAM: Sacteriai PFG0196 81.59 416 613 1.8 regulatory proteins, luxR family 
'HELDI95 1103374 251 biastx.14 Regulatory protein KdpD. gi#165i302#dbj#8AA3 100% 1 03 526 [Escherichia coii] 
5352.1# HELDi95 953059 563 HMMER PPAM: ResDonse PPno072 123,84 482 765 1 .8 regulator receiver domain 
blastx.14 Regulatory protein KdpD. giS1651302#dbj#BAA3 98% 1 432 iEschericliia coii] 5352.1 # HAGF025 1150846 252 
blastx,i4 {AF06:2595j adenylate gi#4691541#qb#AAi:)2 92% 145 732 kinase 5 [hiorno .sapien-s] 7955,1#AF06:?595'-1 
HAGF025 957992 564 HiViMER "pFAM: Adenylate kinases PF00^106 206.82 ■SQ 650 1.8 bia-stx.14 (AFG62595) adenylate 
$ai#4691541#gb#AAD2 90% 135 728 kinase 5 [Homo sapiens] 7956.1 #AF0625S5-1 HAWAB54 1149319 253 biastx,14 
(AF062595) adenylate qi#4691541#gb#AAD2 92% 876 283 kinase 5 [Homo sapiens] 7956.1#AF062595- 1 30% 1341 
1012 29% 1413 1321 h-lAVv'AB54 957993 565 HMMER PFAM: Adenylate klna.se PF00406 40.1 1 1 1 296 2.1.1 blastx.i4 
(AF062595) adenylate gi#4691541#gb#AAD2 98% 1 11 374 kinase 5 [Homo sapiens] 7956.1#AF062595-1 HLIBV06 
934887 2.54 HMMER PFAM: Adenylate kinase PF00406 100,8 81 245 2.1.1 blastx.14 {AB020203) adenylate 
gl#4760600#dbi#BAA7 90% 81 350 kinase isozyme 3 [M^iS 7360.1# musculus] HMALL66 1 1 05097 255 biastx.14 
adenylate kinase {EC; pir#S45634#S45634 45% 71 292 2.7.4.3), c|-iioropliitst - maize HMAi.E66 9561 95 566 HMMER 
PFAM: Adenylate kinases PF00406 50.17 63 296 1.8 HOACE12 858975 255 HMMER PFAM: Adenylate kinases 
PF00406 46.1 20 235 2.1.1 HOGCG69 924848 267 HMIVIER PF.AM: Adenylate kinases PF00406 76.14 858 1 145 1.8 
blastx.14 adenylate kifiase (EC pir#.S45634#S45634 35% 480 791 2.7.4.3), chioroplast ■ 35% 849 1 145 maize 33% 379 
522 57% 214 265 HAGAE09 525926 557 HMMER PFAIVi: Phorboi esters.-' PF00130 3.93 159 185 1.8 diacylglycerol 
binding domain H.AGAE34 525S7S 568 HMMER PFAM: Phorboi esters / PF001 30 8.88 191 253 1.8 diacylglyceroi binding 
domain HARf>^H 78 1 137672 260 blasb<.14 iAF001435) unknown gl#2529709#Gb#AAB8 32% 237 395 [Homo sapiensl 
1205.1# 43% 135 203 75% 482 505 HARM'H78 773210 559 HMIViER PFAM: Phorboi esters / PF00130 4.88 192 227 1.8 
diacylglycerol binding domain HBJNB53 974122 670 HMMER PFAM: Phorboi esters / PF00130 4.62 301 348 1.8 
diacylglycerol binding doniain H3JNB52 726475 571 HMMER PFAM: Phorboi esters / PF00130 3.77 193 252 1.8 
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diacviglvcei-ol binding domain HDA3Q83 669519 572 HMMER PFAM: Phorbo! esters / PF0013Q 6.04 255 284 1 .8 
diacyiglycerol bindinc doiT^ain HDPDC84 616980 573 HIViMER PFAS^I: Phorbo! esters / PF0013Q 25.6 253 C«)93 1 .8 
diacyiglycero! binding doniain HDFUF40 1212494 265 blastx.14 PTPL1 -ASSOCIATED .spSO": 5463#01 5463 54% 286 867 
RHOGAP. 46% 1018 1230 23% 1537 1662 HDPUF40 970586 574 HMMER PFAM: Plicrbol esters / PF00130 26.42 415 
546 1,8 diacyigiycerol binding doniain blastx,i4 siaiiisr :o C.eieqans gi#1 504026#db;#8AA1 94% 61 651 protein (Z37093) 
iHomo 3212.1# 98% 654 806 sapiens] HDPWUC^ 95272'" ^ - f,- ^" ' ^ - ' - -"te s / PF0013G 2.94 333 356 
1.8 (jiacyigiycerol binding domain H;:)TJJ02 913787 576 HMM&R PPAM Phorbo! esters / Pr-00130 5.7 21 68 1.8 
diacyigiycerol binding domain HE2GA18 11 21 372 268 blasix. ;4 mlipR iEsciiericriia coiij gi#j702S80#8mb#CAA 98% 288 
1 707i6,1# HE2GA18 867276 577 iHlViiViER PFA^/l: Phorboi esters / PFOOISO 4,09 74 109 1,8 diacyiglyceroi binding 
domain HE2.SY03 947947 578 Hl^vlMEP, PFAM: Phorboi esters / PFCOtSO 2.97 387 437 1.3 diacyigiyceroi binding domain 
biast>:,;4 {AF1 180.23) SH3 domain- gi«4836401#Gb#AAD3 45% 456 301 binding orotein SNP70 0425.1 SAF1 18023-1 
iHomo saoieris] HELGY64 934511 579 HMMER PFAM: Phorboi esters / PFOOISO 76.38 241 390 1.8 diacylgiycaroi 
binding domain HFIYW31 697730 580 HMMER. PFAM: Phorboi esters / PF00130 3.29 29 67 1 .8 diacyigiycerol bindina 
domain HFVIP88 960741 581 HMMER PFAM: Phorbo! esters ./ PF00130 7.32 147 206 1.8 diacyiglycerol bindirig domain 
HGBAS7-6 771320 582 HMMER PFAM: Phorboi esters / PF00130 3.23 322 348 1.8 diacylaiycerol binding domain 
HHE3B62 1151481 274 biasix.14 (AK00Q193) itr-namod gi#70201 17#dbi#BAAS 100% 1 375 proiein product [Homo 
; 000. 1?i sapiens] HHE3B62 791469 583 HMMER PFAM: Phorboi esters / PF00130 6.2 292 236 1 .8 diacyigiycerol binding 
domain HHEHU73 9238S5 584 HMiV^ER PFAM: Phorboi esters / PF00130 4.1 115 156 1.8 diacyigiycerol binding dornain 
HHEMA1 1 966924 585 HMMER PFAM: Pitorboi esters / PF00130 10.16 354 395 1,8 diacyigiycerol binding domain 
HHEQK01 1 107392 277 blastx.14 ORF 3 fHomo saoiens] g!#1 82221 #ab#AA.A58 37% 165 22 464.1# 55% 266 213 39% 
342 274 HHEQK01 871 91 1 586 HMMER PFAM: Phorboi esters / PF00130 3.27 64 90 1 .8 diacyiglyceroi binding domain 
1-U-1PEM84 915639 278 HMMER PFAM: Phorboi esters / PFOOISO 12.35 146 187 1.8 diacyigiycerol binding domain 
HHSED84 706739 587 HMMER PFAM: Sterol O- PF01800 276.4 2 354 2,1.1 acyllransferase HiBCC94 504326 588 
HMMER PFAM: Phorboi esters / PF00130 3.12 177 206 1,8 diacyiglyceroi binding domain HKAD1M58 1220254 281 blastx. 
•4 CG5276 PROTEIN. sd#Q9VGN8/Q9VGN 58% 904 1257 8 68% 1465 1617 54% 1279 1437 43% 736 89: 63% 754 
810 47% 706 756 87% 1627 1650 42% 102 158 HKA0N56 968619 590 HMM£R PFAM: Phorbo! asters / PFOOISO 5.32 
207 233 1.8 diacyiglyceroi binding domain HKIXG58 464241 591 HMMER PFAM: Phorboi esters / PF00130 3.59 84 137 
1 .8 diacyigiyceroi binding domam Hi.lCllo 628559 592 HMMER PFAM: Phorboi esters / PF00130 4.83 328 378 1,8 
diacyigiycerol binding domain HLTGF17 562405 284 HMMER PF.AM: Phorboi esters / PF00130 3.45 136 1S3 1.8 
diacyialycerol binding domain HL.YIjCSO 1151494 285 bfastx.14 similar to G.elegans gi#1504026#dbj#BAA1 59% 275 652 
protein (Z37093) [Homo 3212.1#52% 719 871 sapiens] 37%.. 32 127 HLYDC50 677050 .593 HMMER PFAM: Phorboi 
esters / PFOOISO 29,67 191 319 1.8 diacyiglyceroi binding domain HMADD49 1217031 286 blastx.U L-aspartate oxidase 
{EC pir#E65035#OXECLD 100% 2212 803 1,4,3.15) n.adB [validated] • 1 HMADD49 867481 594 HMMER PFAM: Phorboi 
esters/ PFOOISO 3.79 131 175 1 .8 diacvlgiycerol binding domain HMEKE78 792383 595 HMMER PFAM: Phorboi esters/ 
PF00130 3 04 3 35 1 8diacylal>' - >l -n .r-j^m -MCH JJ : - "^4.. ^7-'f "'.M PI- ol -M.m PF00130 
6,77 158 226 1.8 diacyiglyceroi binding domain HMEEB32 778SS4 597 HiVliViER PFAM: Phorbo! esters / PF00130 3,33 
126 152 1.8 diacyigiycerol bindir;g domain HNHIA06 859932 598 HMMER PFAM: Ptiofbol e.sters / PF00130 3,13 123 146 
i.8 diacyiglyceroi binding domain HODFY16 95829 599 HMMER PFAM: Phorboi esters / PF00130 3.15 175 213 1.8 
diacyiglyceroi biriding domain HPQSB68 740087 500 HMMER PFAM: Phorboi esters / PFOOISO 3.9 170 247 1 .8 
diacyigiycerol binding domain HRDBH04 922022 601 HMMER PFAM: Phorboi esters / PFOOISO 5,19 600 632 1 ,8 
diacyiglyceroi binding domain HS1CR69 531061 502 HiviMER PFAM: Phorboi esters / PF00130 3,1 i90 213 1,8 
iiac, il, p ri hindmo d^r^l^ HSIGJn "J 02 H F Pi \ ^ <=■ - P u \ r<^-^"1b 

diacyiglyceroi binding domain HSYBi..15 1104299 296 biast^.14 (AF021935) mytonic gi#2736151#gb#AAC0 94% 2 931 
dystrophy !<.inase-reiated 2941. 1# Cdc42-binding kinase [Rattus norvegicus] HSYBL15 660053 604 HMMER PFAM: 
Phorboi e.sters / PFOOISO 22.31 2 70 1 ,8 diacyigiycerol binding domain HTEKH29 855660 297 HMMER PFAM: Pinorboi 
PF0013Q 42.4 1650 1803 2.1.1 esters./diacylgiycerol binding domain (01 domain) HTGEL46 685425 605 HMMER PFAM: 
Phorboi esters / PF00130 7,26 398 433 1.8 diacyigiycerol binding domain HTGFA05 972982 606 HMMER PFAM: Phorbo! 
esters / PF00130 4.17 905 855 1.8 diacyiglycero! binding dom^ain blastx.2 phosphoryiaticn pir#A61382#A51382 99% 214 
909 regulatory protein HP^IO - 100% 1080 1259 hLjman 74% 827 1078 100% 57 213 HTl.[}U61 530316 607 HMMER 
PFAM: Phorboi esters / PF001 30 5.45 102 125 1,8 diacyigiycerol binding domain HTOFr34 527144 608 HMMER PFAM: 
Phorboi esters / PF00130 4,53 235 264 1.8 diacyigiyceroi binding domain HTTDH46 1 152491 302 blastx. 14 F10B5.8 
iCaenorhabditis gi#5824^32#emta#CAB 74% 32 607 eiegaris] 54223.1# 70% 623 1 144 HTTDH46 951 1 14 609 HMMER 
PFAl'v^: Phorboi esters / PF00130 3.36 420 470 1.8 diacyigiycerol binding domain blastx. 14 F10B5.8 [Caenorhabditis 
gi#5824432#emb#CA3 73% 1 17 437 eiegans; 54223.i# 73% 2 124 HTT1O05 931037 610 HMMER PFAM: Phorboi 
esters / PF00130 4.25 1289 1330 1.8 diacyigiycerol binding domain HWHGY46 91 1621 304 HMMER PFAM: Phorboi 
esters / PFOOISO 10.67 123 20S 1,8 diacyiglyceroi binding dornain HWLQR48 914556 61 1 HMMER PFAM: Phorboi 
esters / PF00130 4.03 359 391 1.8 diacyigiycerol binding domain HWLQX76 894607 612 HMMER PFAM: RhoGAP 
domain PF00520 97.4 715 963 2.1.1 HATDDOg 1 165331 307 blastx.U (AK000239) unnamed gi#7020190#dbj#3AA9 
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52% 3 260 protein product [Homo 1 027.1 # sapiens] HATOD09 573734 613 HiVirvlER PFAM: Cyclic nucleotide- PF00027 
9.43 69 124 1.8 binding domain HBJGT03 923800 6 !4 HK'IMER PF.AM: Cvclic nucleotide- PF00G27 8,96 41 100 binding 
domain HMTrv1F45 1 1^1737 309 blastx.14 (AL1 C9657idJ842G6,1 gi#5691957#erfita#CA3 95% 108 377 (novel protein) 
[Homo 65791. 1# ;00% 476 700 sapiens! HMT^IFiS 6a3382 6 1 5 HMIViER PFAM: Cyclic nucleotide- PF00027 8.27 230 
292 1,8 binding domain HHPDV85 522953 310 H?v1M::;R PFAM: PH domain f-^F00169 33 196 531 2,1,1 I-UXSBT56 732502 
311 HMIVIER PFAiVI: Ras family PFQ071 46.1 138 24S 2.1.1 HUJDH06 907613 312 HMMER PFAM: ADP-ribosylation 
PF00025 62,3 433 659 2.1.1 factor family biasrx,14 (ATI 43630) aif-iike gi«4929218#qb#AAD3 32% 421 663 protein 2 
[Mus muscuius] 3908.1[AF1436S0-1 43% 264 356 H0EJG61 907614 313 HMMER PFAM: ADP-ribosylation PF00Q25 
45.6 399 566 2.1.1 factor family blast:x.14 (AF031903i ADP- gi#368762.5#gb#AAC6 7.5% 399 566 rii:>osyiation -like factor 
21 94. 1 # 43% 566 652 homolog ARL6 [Mus muscuius] HE3PN24 907620 314 HMMER PFAM: ADP-rlbosv^ation PF00025 
104.77 197 56S 1,8 factor;; (Atfamily) (contain;-; ATP/GTP i:.inding P-loooi blast>:.i4 Ai:)P-ribo.svlation factor 
gi#727191#gb#A.AA54 38% 191 430 [Candida albicans] 2661 .#34% 386 558 HGBHi37 909745 315 HMMER PFAM; PH 
domain PF0G169 30.1 107 259 2.1 .1 biastx. 14 {AF01 73681 facioaenital gi#359994Q#gb#.AAC3 82% 14 151 dysolasia 
protein 2 [Mus 5430.1# 53% 145 201 muscuius] HCHOKS2 9097.55 316 HM^-IER PFAM: RhoGEF dOiTiaifJ PF06621 178.8 
40 519 2.1.1 blastx.14 {AF017369) facioaenital ai#599942#gb#A.AC3 90% 31 849 dysplasia crotein 3 fMus 5431. 1# 79% 
855 941 muscuius;] 100% 1062 1082 HFPCH24 912608 317 HMMER PFAM: Ras family PF00071 43,25 47 307 1.8 
(contains ATP/GTP binding P-loooi biastx. i 4 rap2b gene product f AA gi#35863#emb#CAA37 4i% 35 229 1-183) iHomo 
sapiens: 178.1# 40% 337 441 35% 266 325 53% 443 487 HTTKF85 912689 318 HMMER PFAM: Ras fam:iy PF0U071 

29.6 98 223 2.1 .1 HCESA79 912709 319 HMMER PFAIVl: Ras family PF00071 45.1 67 243 2.1 .1 biastx.14 (AB027137) 
RAB-25 gi5931612#dbj#BAA8 92% 52 246 [Homo sapiens} 4707.1# HDTBJ28 912714 320 HMIViER PFAIVl: Ras family 
PF00071 28.1 21 137 2.1.1 biastx.14 R.ab1 2 protein [Cains gl#437985#8mb#CAA8 88% 21 98 famiiiaris] 0471.1 # 
H!:3P3F48 912783 321 HMMEOR PFAIVl: Ras family PF00071 26,1 33 101 2.1.1 blastx.14 {AL1 17204) predicted 
gi#5832782#8mb#CAB 48% 123 209 using Genefinder 55120.1# 55% 258 338 [Caenorhabditis elegansj 68% 33 89 53% 
429 467 HTPPYSS 912928 322 HMMER PFAM Rss family PF00071 2.7 ?. 240 386 2.1.1 b!ias1x.1 4 similar to the RAS gene 
gi#1572819#gb#AAB0 48% 117 383 famliy [Casnorhabdiiis 91 63.1 #60% 396 524 eleqans] HMSCM47 923632 323 
HMMER PFAM: ATPases PF00004 121.1 65 652 2.1.1 assoc:8ted with various cellular acftvities (AAA) biastx.2 
(AF033S62) Lon protease gb#AAC05085,i# 65% 5 673 [ARabidopsis thaliana: HEOQA56 925132 324 HMMER PFAM: 
Ra,^ faniilv PF00071 62.8 53 154 1.8 (contains AT P/GTP birid;;xj P-loop) blast:<.14 C-jTp-bindinc) protein 
gi#213j15#gb#AAA49 76% 23 202 fDiscopyge omrnaia] 230.1# HTPGQ24 925349 325 HMMER PFAM: PH domain 
PF00169 31 217 438 2.1.1 HWAEISV 929481 326 HMMER Pf-A: MGM2/3/5 famiiy Pf-00493 59.7 8 415 2.1.1 b!astx.l4 
(AL035461 )dJ967N21 .5 gi#5834569#ernb#CAB 100% 323 415 (novisi MCM2./3./5 family 5,5276,1 # 92% 2 85 member) 
iHomo sapiens] HDPSF03 969536 327 HI>..'1I>..'1ER PFAM: A TPases PF0004 47,2 61 399 2.1 .1 associated with various 
cellular activities (AAA) blasEx. 14 LON1 protea.se [Zea gi#1816586#gb#A.AC5 58% 46 447 n-iays] 001 1 .1# 62% 865 1200 
41% 622 846 36% 580 636 30% 642 710 HLHST63 58T528 328 HMMER PFAM: Ras family PF00071 3Q.6 213 85 2.1 .1 
HFA.HJ44 489201 329 HMMER PFAM: Rhomboid family PF01594 49.5 5 299 2.1.1 HSLEM44 506604 330 HMMER 
PFAM: AcrB/AcrD/AcrF PF00873 137.4 2 255 2.1.1 famiiy HETCL79 522826 331 HMMER PFAM: PDZ domain PF00595 
28.1 242 457 2.1 .1 (Also known as DHR or GLGF). HFTAR20 670041 332 HMMER PF.AM: Giypican PF01 153 170.7 12 
308 2.1.1 HCUFD32 699379 333 HMMER PFAM: PDZ domain PF0059J; 29.3 124 369 2.1.1 (Also known as DHR or 
GLGF). HKAE039 705332 334 HMMER PFAM: PDZ domain PF00595 25.7 239 430 2.1 .1 (Also known as DHR or 
GLGF). HLWBR95 734474 335 HMMER PFAM: PDZ domain PF0059E5 46.8 270 434 2.1 .1 (Aiso known as DHR or 
GLGF), Hr-W:J63 772.553 336 HMMER PFAM; DedA family PF00597 228 :?35 7-7 2.1 .1 bia.^tx.2 (AE000391) orf, 
qb#AAG7613G.1# 100% 148 807 hypothetical protein [Escherichia colii HPWCJ63 957495 618 HMMER PFAM: DedA 
famiiv PF00597 228 1 152 670 2.1 .1 blastx,2 fAE000391) orf, gb#A.AC76i30,1# 100% 144 803 hvpothetical protein 

i Escherichia coii] HBXCM35 78291 1 337 HMMER PFAM: PDZ domain PF00595 27.5 251 397 2AA (Also i^.nown as DHR 
or G1..GF). HU1..BM83 857836 338 HMMER PFAM: PDZ domain PF00595 38 133 363 2,1 ,1 (Also Known as DHR or 
GLGF). HAGET77 885265 339 HMMER PFAM: PF00769 37.6 770 841 2.1.1 Ezrin./radixin/moesin famiiv HMSOZ55 
91 091 1 340 HMMF:R PFAM: PDZ domain PF00595 56.7 276 500 2.1 .1 (Al.so l<nown as DHR or GLGF). biasb(,1 4 
(AF090136) iin-7-G gi#3885334#gb#AAC7 89% 3 500 Rattus norvfeaicus] 8075.1 74% 461 589 HAPOR42 91 1292 341 
HMMER PFAM: PDZ domain PF00595 33,7 455 571 2.1,1 (Also known as DHR or GLGF), blastx,14 (AF051262) semaP 
gi#3S51518#qb#.HAC7 88% 249 644 cytoplasmic dornain 2310.1# 83% 679 966 associared protein 2 [Mus 80% 968 1012 
muscuius] 50% 1009 1050 HMVAU10 91 1449 342 HMMER PFAIV!: PDZ domain PF00595 68.6 140 394 2.1.1 (Also 
known as DHR or GLGF). HTTFY29 911454 343 HMMER PFAM: PDZ domain PF00595 101 180 428 2.1.1 (ALso known 
as DHR or GLGF). blastx.14 (AF034746) LNXp70 gl#304i681#gb#AAC4 55% 150 467 [Mus muscuius] 0076.1# 58% 3 
146 34% 258 422 60% 552 626 26% 255 413 32% 99 173 HHFJYQ6 91 1455 344 HMMER PFAM: PDZ domain PF0Q595 

59.7 99 326 2.1 .1 .'Aiso l<Lnown as DHR or GLGF). blasrx.14 i'AJ00l320) multi PDZ gi#2959979#emb«C.AA 40% 132 359 
domain protein 1 [Raltus 04681. 1# 29% 427 519 riorvegicLis] HPCIK72 911459 345 HMMER PFAM: PDZ domain 
PF00596 72 36 260 2.1.1 fAlso known as DHR or GLGF). biastx,14 neuroendocrine-dig Gi#1515355#gb#AAB6 58% ISO 
266 [Horrio .sapiens] 1453.1# 48% 180 260 43% 15 1 10 40% 105 179 33% 21 1 10 45% 36 95 40% 1 14 179 HFIDT84 



)://www.wipo.int/pctdb/en/fetch.isp?SEARCH_IA=US2001001312&DBSELECT=PCT... 6/16/2008 



(WO/2001/054733) NUCLEIC ACIDS, PROTEINS AND ANTIBODIES 



Page 56 of 71 



918878 346 HMfvlER PFAM: PDZ domain PF00595 225.5 1879 2127 2.1.1 (Also known as DHR or GLGF). blastx.i4 

- ^ - -^o^t- -1-^-7 7-"^ -v^ ^7, '^OT'c RM'^ UO?''V> 11 r3 1422 20% 157U 7''-' •« ^ "0^. 

Dl jr H I i i > 14 fi IIOJ-^S) hypofhfti ^luA•'^8'" p"^" n - ire ''I? 4"'1 ( 1 Mn [ k no apif ]==3685 1-# 
o7>„5"'1 t45H<"IP73J^3eJci>.^18hH""lEP FFr-r ^JZ r n F- .1 I "!cc kno nn as DH° 01 

WeU n HMM P P Af Ac oto Pf'^'i 92c 1 1 1 Ip « p P uhu t tim i hh=ty ulathiin 

-3 OUT ptair n 01^/ A" 3''?44 1# op 08''" [fv <-nj<- I j<- 1 m JNi8u t^S"^?-^ -^^SU H .1M M Pf ''|\ f')/du-ain 

PF00595 27.1 92 315 2.1.1 fAiso known as DHR or GLGFV HEAAEQS 959970 351 HMMER PFAM: PDZ domain 
Pt OU'^a- ~r 5 5 6 -> ^ ip okm«na !Jf)h< <- Af . i>h b K UQ''~ 33) hn ~ A ^iiV'^f~B'=i8?f~tf ^U"AC 7 ^6°/^ 
223 612 [Raitus nofvegicus] 8072. 1# HDPLU91 953199 352 HMMEP. PFAM: GNS1/SUR4 PF01151 27.2 452 550 2,1.1 
fan V Diasty ^ (ALL^43 gJ48csK1id 1 emb**CAE:4 29^ l# 100% i< 1 ^ ^lotein) [HoTic sapie-^s] HAPPM2' 
=3fi3200 353 HMMER P-AIV G'-slSI SJ^4 PF01 15 43 C :44 C7R ? r I, t" x 14 (ALU34374} riJ48'=»-< C 
gii!if4680391#emb#CAB 100% 1 630 rnovel proteini [Homo 41293,1# sapiens] HTDAB30 S65320 354 HMMER PFAM: 
A iaf:l( ^Fi 032R 44'' 4 81 o«6 : 1 co nf < mJ - >b f K^"!n'5u -iRt-^l "-i 355 hM 1ER P^Afl PDZ 

C3i#^•^f?o7"'•^?fJ(• #LAA. >o -21 icnnji;,, n42rin[f i r i , i j htTF 07 ''SC Hf*/f lEP 
PFAM: Adaptor PF00928 /9/,t) /5 13i:b 2.1. 1 comDlexes medium subunit family blasrx,14 {AF02/9/) AP-mu chain 
gi#4587714#gb#AAD2 99% 60 950 family member mulB 5870.1 #AF020797~1 100% 1155 1328 [Homo sapisnsi 
HADEX52 971351 357 HMMER PFAM: PDZ domain PF00695 63.3 134 388 2.1 .1 (Also known as DHR or GLGF). 
u " /!&. ei 1480 -^^z \ m-A\ P ^ ^ AM 1 IR doTia - ^~'\ Tl 582 5'^ 1 30*^ «^3S3 1 1 I iAPh/^-' Z^m'^ Ti9 ^ ' R P! m 
TIR domain PF01582 31.9 292 483 2,1.1 HELDR74 963001 360 HMMER PFAM: TiR domain PF01582 46.5 492 779 
''lit! \',<,' 11 q } -51 1 ^ / '^ill i likin' .ffl' 1 ^ \ iiiJ cjlu_ 

Sc.iy.nje, PfOi.. Mi 3;)C2,1,, ,jt ), l , , ., J..rii.. . ,K,VLZ. b „o8../4 .... ^ . UML , Pt AK'.. iP . 113 

domain PF01333 52,S 104 24^ 2. ;, ; HTSFJ40 7224Q6 364 HMMER PFAM: GTPase of PFO; 926 37.5 96 356 2,1,1 
unknown function HEMBZ62 742551 365 HMMER PFAM: GTPase of Pr-01926 42.4 23 175 2.1.1 unknown function 
HHFGZ38 785591 366 HMMER PFAM: GTPase of PF01926 97.2 338 799 2.1.1 unknown function HDPLN70 854010 367 
HMMER PFAM: WH1 domain PF0056S 33.1 400 573 2,1.1 i-iSiJJi-il 2 876344 368 HMMER PFAM: GTPase of PF01926 
1 15,7 207 572 2,1,1 unknown function HNBUTQ1 913836 359 HMMER PFAM: GTPase of PF01925 149,3 30 503 2.1.1 
unknown function biastx.14 (AL035632) gi#4481810#emb?fCA5 7i% 30 506 BACN32Gi1.d 38462.1 # 36% 768 824 
[Drosophila malanoqaster] HEOQN14 923752 370 HMMER PFAM: GTPase of PF01925 33.9 927 562 2.1.1 unknown 
function biastx.14 .'.AC0025 1 0'. unknown ai#2618702#gD#AAB8 54% 951 787 protein [Arabidopsis 4349. ;# tnaiiana] 
HTXKL86 928194 371 HMMER PFAM; GTPase of PF01S26 133.3 10 636 2.1.1 unknown function blastx,i4 s:fn:iar lo 
iiypothetical gi#2633977#emb#CAB 37% 4 219 proteins [Bacillus suDtiiis] 13478,1# 33% 493 690 54% 334 405 31% 229 
285 30% 355 444 HDQGV77 937546 372 HMMER PFAM: WH1 domain PF0Q568 140.5 132 458 2.1.1 bia.stx,14 ena- 
VASP iike protein gl#i644453#gb#AAC5 97% 135 539 [Mus musculus] 2S62.1# 78% 771 1 157 91% 1215 1358 27% 751 
879 35% 1256 1315 26% 1035 1 148 38% 880 933 HE8TM8Q 955022 373 HMMER PFAM: GTPase of PF01925 51.1 450 
624 2.1 .1 unknown function biasbx.14 simliar to GTP-bindina gi#38781 19#emb#CAA 59% 463 624 protein; cDNA EST 1 1 1 
88860.1#55%4 gothi.sgene HWl..Ey40 957875 374 HMMER PFAM: GTPase of PF01926 103,9 192 632 2,1.1 unknown 
function biastx.14 (ACG02510) unknown ai#2618702#Gb#AAB8 54% 1209 1373 protein [Arabidopsis 4349.1 # 50% 168 
347 thallana) 70% 516 575 HDPPD36 964320 620 HMMER PFAM: WH1 domain PF0056S 32,6 200 361 2.1.1 blastx.14 
AE33 protein - fruit fly pir#JC5909#JG59Q9 48% 170 391 9Drosopiiila melanogaste.'') 80% 50 79 HOUBZ94 527875 376 
HMMER REAM: Pfiosphotyrosine PF00640 41,1 7 129 2.1.1 interaction domain {PT8/PID), HMiAH32 550977 377 
HMMER PFAM: Guanine PF00618 28.9 253 441 2.1 .1 nucleotide exchange factor for Ras-like GTPases; N-terminai motif 
H!:3PTH43 .573418 378 HMMER PFAM; PX domain Pr--007S7 38.5 13 336 2.1.1 HCE3W04 615501 379 HMMER PFAM: 
RhoGEF domain PF00621 46,1 535 804 2.1.1 HMUBZ20 670393 380 HMMER PFAM: PX domain PF00787 48.8 2 184 
2.1,1 HDPAB51 685665 381 HMMER PFAM; RhoGAP domain PF00620 1 14.9 402 884 2.1 .1 HPJAP.28 686349 382 
HMMER PFAM: RhoGAP domain PF00620 2S.9 302 391 2.1.1 H:BEC79 703000 383 HMMER PFAM: RhoGAP domain 
PF00620 31.2 308 99 2,1.1 HOQBF64 703177 384 HMMER PF.AM: Regulator of G PF00515 38.9 48 167 2.1,1 protein 
signaling domain HTEDL38 761609 385 HMMER PFAM: SAM domain l=F00536 56.3 256 441 2.1.1 (Sterile alpha rnoiif) 
HE9HI7 i 779375 385 HMMER PFAM: SAM domain PF00536 67,7 290 466 2.1.1 (Sterile alpha motif) HNFHS82 779945 
387 HMMER PFAM: PX domain PF00787 28.7 53 259 2.1.1 HOUH089 786548 388 HMMER PFAM: RhoGEF domain 
PF00621 55 463 750 2.1.1 HFPBB28 844525 389 HMMER PFAM: Domain found in PF00672 43 60 236 2.1.1 bacteria! 
signal oroEeins HHEWQ61 876063 390 HMMER PFAM: PX domain PFQ0787 36.5 135 353 2.1.1 HUFGH09 877078 391 
HMMER PFAIVi: PX domain PF00787 58.6 363 638 2. 1 ,1 HLiCA79 8S08S1 392 HMMER PFAIVi: Domain found in 
PF0061Q 79.9 103 327 2.1.1 Dishevslled, Egi-10, and P!scK.strin HSLiHOI 884251 393 HMMER PFAM: Domain found in 
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PF00610 30.9 83 304 2.1.1 Dishsvelled, Eal-10, and Piecksthn HE90V91 887364 394 HMMER PFAfvl: SPRY domain 
PF00622 8Q,6 313 633 2.1,1 Hh:EDS85 894602 395 HtVlMER PFAM: RhoGAP domain PF00620 26.2 i1 121 2.1.1 
HNTDJee 899624 396 HMMER PF.AM: SAM domain PF00536 42.3 1375 1569 2.1 .1 fSteriie alpha motif) HKAH077 
90667 ; 397 HMMER PFAM: RlioGAP domain PF00620 24.7 63 248 2.1.1 b:asLX.14 GTPASE-ACTiVATING 
C3i#2275308#8mta#CAB 69% 54 171 Pf-iOT EiN [Hotio 06085.1 # 95% 180 248 sapiens! 9.5% .248 319 100% 417 47 72% 
313 366 81% ^197 544 81% 4 36 31% 481 513 HTFNP34 909687 39S HMMER PFAM: RhoGEF domain PF00621 84.7 70 
405 2.1.1 blastx.14 ect2 [Mus muscuiusl Qi#293332Sgb#AAA37 91% 73 1131 536. 1# 62% 1042 1227 100% 27 56 17% 
62 265 HDQGZ78 909735 399 HMMER i=FAM: RhoGEF doniain PF00621 85.2 5 277 2.1.1 blastx. ;4 (AF038388) actin- 
C3i#3342246#gb#AAC2 93% 5 442 filament binding protein 7693. 1# Frab;n fi-iatTUS norvegicus] IHi-IEM[X52 909742 400 
HMMER PFAM: RhoGEF domain PF00621 64.3 1295 1501 2.1,1 blastx.l 4 (AF01 736S) faciogenita! 
gi#35999i:2#gbw.AAC3 70% 998 1510 dv:-5pi:is=ia protein 3 IfvUi? .5431, 1# 62% 854 982 iriusouius] 100% 1516 1.545 80% 
815 844 77% 1573 1599 HSiDQSB 909854 401 HMMER PFAM: RhoGAP domain PF00620 175.6 270 686 2.1.1 bia.stx.14 
carboxvi terminus of the ai#3S74826#emb#CAA 37% 381 6J59 predicted protein siiows 1 863 1 8. 1 # 56% 270 350 1 comes 
froiTi this gene; 25% 654 737 cDNA EST 33% 14 67 EMSL:D32994 comss from this gen H5K3F02 909855 402 HMMER 
PFAM: RhoGAP domain PF00620 130.6 9 386 2.1 .1 biastx. 14 pi 15 iHomo saDiens] Gi#840786#emb#CAA5 59% 6 386 
.5394.1# 65% 364 390 HIEDE74 90987 621 HMMER PFAM: RhoGEF domain PF0GS21 152.7 44 604 2.1.1 bla.5tx.14 
t'AB00i770} PEM-2 ai#410701 1#dbj??3AA3 58% 429 628 fCiona savignyi] 6290, 1# 41% 161421 33% 29 127 HWMAE53 
909877 404 HMME!^ PFAM: RhoGEF domain PF00621 53 1 12 257 2.1 .1 bias;x.14 (AF1 32481) E.sa1L 
gi#4378891#gb#.AAD1 44% 1 12 285 protein fMus muscuius] 9749.1# HFXCG28 909961 405 HMMER PFAM: RasGEF 
domain PF006 17 162.7 225 593 2.1.1 blastx.14 {AL0S01 17) hypothstica! gi#5262547#e?nb#CAB 98% 225 593 protein 
rhomo saalens] 45716.1# 50% 149 220 HFTCU45 910053 406 HMMER PFAM: RhoGEF domain PF00621 80.9 82 474 
2.1 .1 biastx,14 Trio [Homo sapiens] gi#3522970#gb#AAC3 70% 1 501 4245.1# 41% 34 387 35% 421 540 57% 488 529 
HFTBL33 91055 407 HMMER PFAM: RhoGEF domain PF00621 40.3 223 387 2.1.1 biastx. 14 ('AF091395) Trio isoform 
gW3644048#gb#AAC4 60% 199 483 [Homo sapiens! 3042.1 « 61% 31 207 52% 703 840 67% 586 687 33% 598 786 42% 
334 483 31% 37 189 47% 199 267 35% 1128 1187 46% 1!75 1219 HTXJA84 911387 408 HMMER PFAM: Fes./GIP4 
PF00611 42.2 101 373 2.1.1 homology doinain blastx.14 mscrophags actin- gi#3947712#emb#CAA 88% 80 604 
as.sociated-tyrosine- 77027. 1# 82% 592 726 plicsphoryiated protein 50% 725 808 [Mus mu.sculusj HKA.hVV89 91 1389 409 
HMMER PFAM: Fes/CIP4 PF0061 1 44.7 88 345 2.1 ,1 'homology domain HSXDD55 91 1460 410 HMMER PFAM: RasGEF 
domain PF0061 7 1 46.2 333 695 2.1.1 biastx. 1 4 similar to phorbol ester gi#3876235#emb#CAA 38% 285 606 and DAG 
binding domain; 94755.1 # 56% 857 904 1 HUFCi54 91 1 558 41 1 HMMER PFAM: RhoGAP domain Pf"00620 1 58 3 500 
2.1 .1 blastx.l 4 similar to C.elegans gi#1504026#dbj#B.AA1 S7% 3 773 protein (Z37093) [Homo 3212.1# 50% 8 43 
sapiens! HVVAFT84 91 1559 412 HMMER PFAM: RhoGAP domain. PF00620 34.3 34 135 2. 1 .1 blastx.14 similar to 
C.elegans qi#1504026#dbj#3.AA1 90% 40 702 orotein 1737093} [Homo 321 2.1 # sapiens] HETCL1S 914535 413 HMMER 
PFAM: Domain found in PF00610 79,9 16 240 2,1,1 Disneveiied, EgMO, and Pleckstrin b!astx,2 (AFl 15480) cAMP- 
gb#AAD09132,1# 39% 28 276 dependent Rap1 guanine- nuoieotide exchange factor iMus muscuius] HCRNK75 914535 
414 HMMER PFAM: Domain found in PF00610 79.9 2006 1782 2.1.1 Dishevelled, Egi-10, and Pleckstrin blastx,2 
{AF1 15480) cAMP- ab#AAD091 32.1 # 36% 226 525 dependent Rap 1 guanine- 35% 1707 1790 nucleotide exchange] 
factor fMus muscuius] HTPFA03 922765 415 HMMER PFAM: RhoGAP domain PF00620 54.5 2 292 2.1.1 b!astx.i'4 
(AG004794) F02569~2 gi#3184254#gb#.AAG1 84% 50 295 [Homo sapiens: 8917.1# HWADR60 926487 415 HMMER 
PFAM: RhoGAP domain PF00620 148.8 153 605 2.1.1 blastx.14 fAF003389) contains gi#2088864#gbi!fAAC7 33% 297 
61 1 similarity to N-chimaer ins 1 136,i# 30% 33 275 [Caenorhabditis elegsns] HWI..FJ01 92801 7 417 HMMER PFAM: 
Phosphotyrosine PF00640 40.6 202 612 2.1.1 interaction domain (PTB.'PID). biastx. 14 (AL1 17654) hypotheticai 
ai#5912247#8mb#CAB 91% 43 575 protein jl-1onx> sapiens[ 56030.1# 46% 691 774 37% 683 763 i-ITXNG95 928577 418 
HMMER PFAM: SPRY domain PF0Q622 105.7 208 585 2.1.1 biaste.14 zine finger protein [Mii-s q!#406748#emb#CAA5 
57% 139 492 muscuius] 3092.1# 54% 52 123 61% 541 579 HPCiG66 930886 419 HIV^MER PFAM; SPRY domain 
PF00622 80.4 90 455 2.1.1 biastx.14 {AG007019) hypotheticai gi#4417294#gb#AAD2 46% 57 377 protein fArabidopsis 
0419.1# 51% 378 464 thaliana] 50% 825 866 38% 550 603 52% 780 830 HCRPU72 931 140 420 HMMER PFAM: 
RhoGAP domain PF00620 94.9 314 715 2.1.1 bia3tx.2 similar to human GTPase- dbj#BAA13442.1# 97% 77 799 
activating Drotein(A49859) IHomo saoiens] HE9RT95 934556 421 HMMER PFAM: RixsGAP domain PF00620 35,8 1 231 
2,1 .1 biastx. 1 4 cartaoxyl terminus of the gi#3874826#efrib#CAA 34% 1 237 predicted proEein shows 1 8631 8.1 # 1 comes 
from this gene: cDNA EST EMBL:D32994 comes from this gen HFXJM13 935725 422 HMMER PFAM: PX domain 
PF00787 35.8 85 393 2.1 .1 biastx.1 4 similar to RNA gi#3879784#emb#GAA 41% 184 348 recognition motif, faka 
93419.1# 40% 66 155 RRM, RBD, or 1 1 HDPWU37 940705 423 HMMER PFAM: RhoGAP domain PF00620 50.2 3 116 
2.1 .1 biastx.14 sin-iilar to SH3-binding gi#4825478#smb#CAB 79% 3 491 protein iHcmo sapiens] 42896.1# 77% 503 529 
66% 509 535 HHSDL85 942246 424 HMMER PFAM: RasGEF domain PF0061 7 31 2 55 2.1 .1 b!ast,2 (A.-053308) 
putative gb AAC05257.1 50% 2 472 guanine nucieotids releasing factor [Drosophiia affinis] HTJMD31 942848 425 
HMMER PFAM: SPRY domain PF00622 40.2 58 423 2.1.1 biastx.14 {AL1 17386} putative gi 5881779 emb CAB 33% 49 
279 proiein [Arabidopsis 55597.1 l-aliariaj i WADD57 943039 426 HiVIMER PFAM: GTPase-activator PF0Q516 56.1 212 
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343 2.1 .1 protein for Ras-like GTPase blastx.1 4 (ABQ1 6962) syrsGAP-bl qi 441 7207 dbi BAA7 45% 1 1 6 598 [RaElus 
noregicus] 4972.1 69% 2 70 35% 739 855 HLWAH05 944904 427 HMMER PFAM: RhoGAP domain PF00620 224.3 470 
924 2.1.1 blastx.2 dJ37E16.2fSH3-domain emb CAB42S96.1 96% 413 1291 binding protein "i) iHomo 98% 66 ^28 
sapiens i 4 1 % 1 •■ 03 1 249 3 1 % 1 09 1 1 258 26% 1 0S 1 1 32? 30% 1 1 00 1 273 37% : 1 03 1 22S 28% 733 924 26% : 040 1 058 
30% 721 834 20% 1045 1267 26% 999 1136 h:DPCI84 945527 428 HMMER PFAi'^^: RhoGAP doinain PF00520 103,4 85 
519 2.1.1 biasLX.2 (AK001 174) unnamed dbj SAA9 1533.1 43% 3S2 protein product [Homo sapiens] HBXDJ07 946830 
429 HMMFR PFAM: Synaptopliysin/ PF012S4 406-7 125 504 2-1-1 synapToporin biastx. 2 synaptopoiin - rat pir Jr-i0300 
JHC300 90% 125 643 9 ;% 610 921 HA?v1FD ;2 952438 430 HJl'lMER PFAM: Guanine PF006 ;8 40.7 3 77 2.1.1 nucieotide 
exchsnge fsctor for Ras-iike GTPases: N-terminal motif biastx. 14 gua;-:ine nucleotide gi 193573 gb AAA37 84% 3 434 
dis-sociation stimulatoir 714. ; [Mus muscuius] HFKHR40 952470 431 HMMER PFAM: RhioGAP domain PF00620 88.9 
1376 1708 2.1.1 biastx, 14 cariioxyi terminus of tiie csi 3874826 emb G.AA 46% 1319 1498 oredicted protein sl-iows 1 
86318.1 49% 1583 1855 1 comes from this gene ; 81% 1.583 1630 cDNA EST 47% 232 300 EMBL:D32994 como.5 37% 
1253 1324 from tliis gen 23% 962 1076 37% 1211 1282 -50 % 643 696 HDTA108 953265 432 HMMER PFAM: -SAiVi 
domain PF00536 29.1 367 534 2.1.1 {Sterile alpha motif) HMKGX80 956254 433 HMMER PFAiV): PX domain PF007S7 
47.3 425 613 2.1.1 biastx, 14 Unknown aene product gi 3417291 gb AAC3 96% 613 699 [Homo sapiens] 1664.1 68% 533 
507 HCE!ViF59 951308 434 HMMER PFAM; PX domain FF00787 54.8 14 247 2.1.1 HWLHF1 0 963422 435 HMMER 
PFAM: R!i0'3AP domain PF00620 121 640 975 2.1. biastx. 14 similar to SHS-bindinq ai 4826478 emb CAB 49% 661 978 
protein [Horno .sapiens] 42886.1 435 349 591 39% 118 339 68% .592 696 30% 536 604 HOEMG82 963855 436 HMMER 
PFAM: iQ caimcdulln- PF00612 64.9 230 292 2.1.1 binding motif HFXDR37 965916 437 HMMER PFAM: PX domain 
PF00787 39.9 1437 11 89 2.1.1 biastx. 14 (AF121862) sorting nexin gi 4689264 gb AAD2 35% 957 631 13 [Homo sapierss] 
7835.1 AF121862'"-i 36% 1002 928 33% 2263 21 74 HNNAS46 969470 438 HMMER PFAIVi: PX domain PF00787 70.2 
232 573 2,1 .1 biastx. 14 {AF121858) sotting nexin gi 4689256 gb AAi:)2 995 770 1435 8 |Homo sapiensi 7831 ,1 
AF121858 1 99% 136 768 HRAAS26 971219 439 HMMER PFAM: PX domain PF00787 52.9 89 367 2.1.1 biastx.14 fAF 
139461) hypothetical qi 4894946 ab .AAD3 100% 59 499 protein SBB131 jHomo 2568.1 AF 139461 ~1 sapiensi HHEELSS 
973096 440 HlviMER PFAfv^: GTPase- activator PFQ0616 4?,^: ;48 372 2,1.1 protein for Ras-iii<e GTPase biastx. 14 
(AF04771 1 ■) nGAP qi 41 05589 qb AADO 51% 4 375 [Homo sapiens] 4814.1 HCETF22 973324 441 i-IMMER PFAM: 
biacyigiycero! PF00781 202.1 1 12 468 2. 1.1 kinase catalytic domain (presumed) HCMSF55 975280 623 HMMER PFAM: 
PDZ domain PF00595 69.3 154 393 2.1 . (Also known as DHR or G1..GF}. 

[60] Table 2 further chjiracterizes certain erjcoded polypeptides of the invention, by providing the results of comparisons to 
protein and protein family databases. The first column provides a unique clone identifier,"Clone ID NO :", corresponding to 
a cDNA clone disclosed in Table 1 A. The secorid column provides the unicjue corstig identifier, "Contig ID :" which allows 
correlation with the information in Table 1A. The third column provides the sequence identifier,"SEQ ID NO :", for the 
corstig polynuciaotide sequersces. The fourth column providas the analysis method by which the hornology/identily 
disclosed In the Tabie was determined. The fifth column provides a description of the PFAM/NR hit identified by each 
analysis. Column six provides the accession number of the PFAM/^■R hit disclosed in the fifth colutTtn, Column seven, 
score/percent identity, provides a quality score or the percent identity, of the hit disclosed in column five. Comparisons 
were rnade between polypeptides encoded by poiynucleotldes of the invention and a non-redundant protein datab,ase 
(herein referred to as"MR"), or a database of protein families (herein referred to as "PFAM"), as described below. 

[61] The NR database, which compnses the NERF PIR database, the NC3I GenPept database, and the -SIB SwissProt 
and TrEfv'iBL databases, was triads non-redundant usinc; ttie computer program tirdb2 (Warren Gish, Washirigton 
University in -Saint Louis). Each of the poiynucieotides shown in Table 1 A, column 3 (e, g., SEQ ID NO : X or 
the'Query'sequence) was used to search against the NR database. The computer program BLASTX was used to compare 
a 6-frame translation of the Query sequence to the NR database (for informiation about the BLA-STX algorithm please see 
Altshul et al., J. Mol. Biol. 215 ; 403-410 (1990) ; arid Gish arid States, Nai. Genet. 3 : 265-272 (1993). A description of the 
sequence that is most similar to the Query sequence (the highest scoring'Subject') is shown in column five of Table 2 and 
the datsbase accession number for that sequence is provided in column six. The higl-iest scoring'Subjecfis reported In 
Table 2 if (a) the estimated probability that the match occurred by chance alone is less than 1 . Oe-07, and (b) the match 
was not to a !<nown repetitive element. 81.ASTX returns alignments of short polypeptide segments of the Query and 
Subject sequences which share a high degree of similarity ; these segments are known as High-Scoring Segment Pairs or 
HSPs. Table 2 reports the degree of similarity befcween the Query and the Subject for each i-ISP as a percent identity in 
Coiumn 7. The percent identity Is determined by dividing the number of exact matches between the two aligned 
sequences in the I-ISP, dividing by the number of Query amino acids in the HSP and rtiuitipiying by 100. 

The poiynucleotldes of SEQ ID NO : .X which encode the polypeptide sequence that generates an HSP are delineated by 

columns 8 and 9 of Tabie 2. 
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[62] The PFAM databas;s. PFAM version 2. 1 . (Sonriharrur-ef et aL, Nucl. Acids Res., 26 : 320-322, 1 998)) consists of 
series of multiple sequence aiignments ; one alignment for each protein family, Eacli multiple sequence aiignment is 
converted into a probability mode! calied a Hidden Markov Model, or H'vlfvl that represenis the position-specific variation 
among the sequences that make up the multiple sequence alignment (see, e, g,, Ourbin et al., <BR> <BR> <BR> <BR> 
Biological sequence analysis : proijabiiistic aiodels ofproteins and nucleic acids, C^aml^ndge University Press, 1998 
forthetiieoryofHi^.'1i^.'1s). TheprogramHMMERversion i . 8 {Sean Eddy, Washington University in Saint Louis) was used to 
compare t\-.e predicted protein sequence for each Query sequence (SlQ if) NO : Y in Table 1.A) to each of tiie l-iMMs 
derived from PfAU version 2. 1 . A HMM derived from PFA'vl version 2. 1 was said to be a significant match to a 
polypeptide of the invention if the score returned by Ht'JlWJ:^ 1 , 8 was greater than 0. 8 ti-nes the i-IMrvIt:!'-; 1 , 8 score 
obtained with the most disJantly related knovjn member of thai protein family. The description of the PFAI^vl family which 
share.s a significant match with a polypeptide of the invention is listed in coluinn 5 of Table 2, and the database accession 
number of ttie PFAM tiit is provided in column 6. Column 7 provides the score returned by HMMER version 1 . S for the 
aiignment. Columns 8 and 9 delineate the polynucleotides of SEQ ID NO : X which encode the polypeptide sequence 
which show a significant match to a PFAM proteir: family. 



[63] As mentioned, columns 8 and 9 in Table 2,"NT From"and"NT To", delineate the polynucleotides cf'SEQ ID NO : X" 
that encode a polypeptide having a significant match to the PK-AM/NR database as disclosed In the fifth column. In one 
embodiment, the invention provides a protein comprising, or alternatively consisting of, a polypeptide encoded by the 
polynucleotides of SEQ ID NO : X delineated in columns 8 and 9 of Table 2. Also provided are polynucleotides encoding 
such proteins, and the complementary strand thereto. 

[64] The nucleotide sequence SEQ ID NO : X and the translated SEQ ID NO : Y are sufficiently accurate and otherwise 
suitable for a variety of uses wsll known In the art and described further below. For instancs, the nucleotide sequences of 
SEQ ID NO : X are useful for designing nucleic acid hybridization probes that will detect nucleic acid sequences contained 
in SEQ ID NO : X or the cDNA contairi;5d ir! Cione 10 NO Z. These probss will also hybridize to nucleic acid n-iolecules in 
biological samples, thereby enabling ininiedlate applications In chromosorrie mapping, iini-iage analysis, tissue 
iden:if!catiO' ;ndoriv|.i , it i - t c jf Itso m vnl!on SirHarly poypeotides 

identified from SEQ ID MO : V may be used k; generate antibodies v;hich bind specifically to these polypeptides, or 
fragments thereof, and/of to the polypepiides encoced by the cDNA clones identified in, for exarnpls. Table 1A. 

[65] Nevertheless, DNA sequences geneiaied by sequencing reactions can contain sequencing errors. The errors exist as 
misidentified nucleotides, or as insertions or deletions of nucleotides In the generated DNA sequence. The erroneously 
inserted or deleted nucleotides cause frame shifts In the reading frames of the predicted amino acid sequence. In these 
cases, the predicted amino acid sequence diverges from the actual amino acid sequence, even though the generated 
DNA sequence may be greater than 99. 9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

[66] Accordingly, for fhose applications requiring preci.sion in the nucleotide sequence or the an'sino acid sequence, tfie 
present invention provides not only the generated nucleotide sequence identified as SEQ ID NO ; X, and a predicted 
translated amino add sequence Identified as SEQ ID NO : Y, but also a sample ot phasmld DNA containing cDNA Clone 
ID NO : Z (deposited with the ATCC on October 5, 2000, and receiving ATCC designation numbers PTA 2574 and PTA 
2575 ; deposited with the ATC;g on January 5, 2001 , and having depositor reference nurnbers TS-1 , TS-2, ACM , and AC- 
2 ; and/or as set forth, for example, in Table 1 A, 6 and 7). The nucleotide sequence of each deposited clone can readily be 
determined by sequencing the deposited clone In accordance with known methods. Further, techniques known In the art 
can be used to verify the nucleotide sequences of SEQ ID NO : X. 

[67] The predicted amino acid sequence can then be verified from such deposits. 

Moreover, the amino acid sequence of the protein encoded by a particular clone can also be directly determined by 
peptide sequencing or by expressing the protein in a suitable host cell containing the deposited human cDNA, collecting 
the protein, and determining Its sequence. 



RAGE Protocol ror Recovery of Full-Length Genes [68] Partial cDNA clones can be made full-length by utilizing the rapid 
amplification of cDNA ends (RACE) procedure described in Frohman, M. A., et ai., Proc. Nat' 1 . Acad. Sci. 
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USA, 85 : 8998-9Q02 (1S8S). A cDNA done missing eithsr the 5'or S'end can be reconstructed -o include the abscrii bass 
pairs extending to the translational start or stop codon, respectively. In some cases, cDNAs are missing the start codon of 
trarislstlon, therefor. The followlrig bfiefly describes a modificatlor: of this original 5'RACE procedure, 

Poiy A+ or toia: RNA is reverse transcribed with Superscript il {Gibcc/BRL) and an antisense or con-:plemeniary primer 
specific to tne c[)NA sequence. The pri!r;er is removed from the reaction with a l\,':iorooon C^oncentrator (.Amicon). The fir.st- 
strand cDNA is then taiisd wiih dATP and tertninai deoxynucieotide ttansierase (Gibco/BRL). Thus, an anchor sequence is 
produced which is needed for PCR amplification. The second strand is synthesized from the dA-tail in PGR buffer, Taq 
DNA polymerase (Pefkiri- Eirner CetLis), an oiigo-dT primer containing thrse adjacerit restriction sites (Xhol, Sail and Clapi) 
at the 5'end and a primer containing just these restriction sites. This doubie-stranded cDNA is PCR amplified for 40 cycles 
with the same primers as well as a nested cDNA-speclfic antisense primer. The PCR products are size -separated on an 
stnidium iDromide-agarose gel and the region of gel cotitaining cDNA products the predicted size of missing protein-coding 
DNA is removed. cDNA is purified from the aga- u - - M ; - ■ rornoga; re^aticlioi^ digested witti Xtio! 

or Sali, and ligated to a plasmid such as pBiuescript SKi! (SrraLagens) at Xhoi and EcoRV sites. This DNA is transformed 
into bacteria and the plasmid clones sequenced to identify the correct ptoiein -coding inserts. Correct 5'ends are confirmed 
by comparing this sequence with the putatively identified homologue and overlap with the partial cDNIA clone. Similar 
methods known in the art and/or commercial kits are used to amplify and recover 3'ends. 

[69] Several quality-controlled kits are commercially available for purchase. Similar reagents and methods to those above 
are supplied in kit form from Gibco/BRL for both 5' and 3'RACI-:! for recovery of fuli length genes, A second kit is available 
frorri Clontech which is a modification of a related iechnique, SLIC (single-stranded ligation to single-strarided cDNA), 
developed by Dumas et al,, Nucleic Acids Res., 19 : 522?-32 (1991). The major differences in procedure are that the RNA 
is alkaline hydrolyzed after reverse transcription and RNA ligase is used to join a restriction site-containing anchor primer 
to the first-strand cDNA, This obviates the necessity for the dA-taiiing reaction which results in a poiyT stretch that is 
difficult to sequence past. 

[70] An alternative to generating 5'or 3'cDMA from RNA is to use cDNA iibraiy double-stranded DNA. An asymmetric PCR- 
amplified antisense cONA strand is synthesized with an antisense cDNA-specifio primer and a piasmid-anchored primer. 
These primers are removed and a symmetric PCR reaction is performed with a nested cDNA-specific antisense primer 
and the plasmid-anchored primer. 

RNA Ligase Protoco! For Generating The 5'or 31 End Sequences To Obtain Full Lersgth Genes [71] Once a gene of 
interest is identified, several methods are available for tne identification of the 5'cr 3'portions of the gene which may not be 
present in ihe origifiai cDNA piasrnid. These metfjods include, but are not limited to, filler probing, clone enrichment using 
specific probes and protocols similar and identical to 5'and 3'RACE. 

While the full length gene may be present in the library and can be identified by probing, a usetui method for generating 
the 5'or 3'end is to use the existing sequence information from the original cDNA to generate the missing information. A 
method similar to 5'RACI-X is available for generating the missing 5'end of a desired fuii-iength gene. (T his method was 
published by Fromont-Racine et ai., Nucleic Acids Res., 2i (7) : 1683-1684 (1993)}. Briefly, a specific RNA oligonucleotide 
is ligated to the 5'ends of a popuiafion of RNA presumably containi.ng fuii-iength gene RNA transcript and a priiner set 
containing a primer specific to the ligated RNA oligonucleotide and a primer specific to a known sequence of the gene of 
interest, is used to PCR amplify the 5'pottion of the desired full length gene vMoh may then be sequenced and used to 
generate the full length gene. This method starts with total RNA isolated from the desired source, poly A RNA may be 
used but is not a prerequisite for this procedure. The RNA preparation may then be treated with phosphatase if necessary 
to eliminate 5'phospfiate groups on degraded or damag-ed RNA which may interfere with ttie later RNA ligase step. The 
phosphatase if used is then Inactivated and the RNA is treated with tobacco acid pyrophosphatase in order to remove the 
cap structure present at the -5'ends of rriessenger RNAs. This reaction leaves a 5'pMosptiate group at the 5'end of the cap 
cleaved RNA which can then be ligated to an RNA oiigonucieotide using T4 RNA ligase, 

Tnis modified RNA preparation can then be used as a template for first strand cIjNA synthesis using a gene specific 
oiigonucieotide. The first strand synthesis reaction can then be used as a template for PCR amplification of the desired 
S'end using a primer specific to the ligated RNA oiigonucieotide and a primer specific to the known sequence of the gene 
of interest. The resultant product is then sequenced and analyzed to confirm that the 5'end sequence belongs to the 
relevant gene. 
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N • -I lli^rat^iir '^t ^ <=i. *it!i hp AfcC 'd<i'ioGit9d nv h t ° \ ii O'- ^ is i i. -^cei/ 

e i] ' I !vt]A "^-"^ depo^itxiwlhlh-- A]C ^ ->ii m j i . ^ ATCC 

designation nuiT^bsrs TS-1 , TS-2, AC-1 , and AC-2 : and/or as set forth, for example, m Table 1 .A. Table 6. or Tabie 7) is a 
r <tunr fi. k ot-n -^d f " ^ ^ ^ ^ ^ f ^ n! j ni i or t a 'il -3t - t-ctu -is 

dp= ^ed orpAampip !! Tab t I i= p= nm i -onip if 

fh-^ I nt-> erf ip ..fj-j- ! i \ \ m> -jntait pd i 

indratddin~c.Dlp7 Thtedppf-fednntPii i u a« r-L rrippuinqtr Ei ID Vde-chd oi 

">a^>5ie 1^ fat-^IA Gone ID •') " clo^-s wh oh i-i stalrli ro^^t"<=A"X D-JO ssit- oy use of t.equen'^e s^-pi. 
as SEQ ID NO : a, rnay mciiide the entire cooing region of a human gene or in other cases such clone may include a 
subsiantia,! portion or the cociincj rsqion of a numan aene. 



oioueu r '^h r inat-tfu heice.cnL-d a-d r ^ .hiipd i- the ctrt 

7"3|/'l o iroviotrj fa(:-='''is hir riati<r .if ^ to "hdi" nfaitr ht- D^J'^^chnt- [ai.h/pc t r ro f --1/ us^d in tiie 
art. Tne fo!!OW!ng additional information is provioed tor convenience. 

174] Vectors Lar^ibda Zap !U. S. Patent Mos. 5. 128. 266 and 5. 286. 636!. Uni-Zap XR (U. S, Patent Nos. 5. 128, 256 and 
5. 286. 635). Zap Exore.s$; (11. S. Patent Nos. 5. 128. 256 and 5. 2S6. 636). pSluescript fpBS) (Short, J, ^-1. et aL. Nucleic 
Acids Res. 16 : 7583-7600 (1988) : Alting-Mees. M. A. and Short, J. M.. Nucleic Acids Res. 17.: 9494 ( ;989i) and pBK 
(Altinq- Mees. M. A, st al.. Strateqias; 5 : 58-oi {i992)) are cornmercialiv available irom Stratagene Cloning Systems;. Inc.. 
1 i 01 i N. Torrev Pines Road, La Jo!!a, uA. 9203/. oBS contains an ampicillin resistance gene and oBK contains a 
neomycin resistance gene, Phagemid aBS may be excised from the :..am!3da /.ap and Uni-zap XH vectors, and pnagernia 
dBK may be excised from the Zao Express vector. Both phagemids may be transformeo into E. coli strain Xl-1 Blue, also 
available from Strataqene. 

[75] Vectors pSportI, pCMVSport 1 . 0, pCIVIVSport 2. Q and pCMVSport 3. 0, v/ere obtained from Life Technologies, Inc., 
P. O. Box 6009, Gaithersburg, MD 20897. Ail Sport vectors contain an ampiciiiin resistance gene and may be transformed 
into E. coli strain DH10B, also available frorr: Life Technoiogies. See, for instance, Grutaer, C. E., et ai.. Focus 15 : 59- 
(1993). Vector iafmid BA (Bento Scares, Columbia University, New Yori<, NY) contains an ampiciiiin resistance gene and 
can be transformed into E. coli strain XL -1 Blue. 



Vector pCR&coinmat:2. ; , which is avaiiable from invitrogen, 1600 Faraday Avenue, Carlsbad, OA 92008, contains an 
ampiciiiin resistance gene and may be transformed into E. coli strain IDHiOB, available from Life Technologies. See, for 
instance, Clark, J. M., Hue. 4cids Res. 



16 : 9677-9686 (1988) and Mead, D, et ai., Bio/Technology 9 : (1991). 



[76] The present invention also relates to the genes corresponding to SEQ ID NO : X, SEQ iD NO : Y, and/or the 
deposited clone (Clone ID NO : Z). The corresponding gene can be isolated in accordance with known methods using the 
sequence information disclosed herein. 

Such methods inciuds preparing probes or primers from the disclosed sequence and identifying or amplifying the 
corresponding gene from appropriate sources of genomic materiai. 

[77] Also provided iri the present invention are aiielic variants, orthoiogs, and/or specie.? hon'iologs. Procedures !-\riown in 
the art can be used to obtain full-length genes, allelic variants, splice variants, full-length coding portions, orthoiogs, and/or 
species hornoiogs of genes corresponding to SEQ ID NO : X or the complement thereof, poiypeptide.s ericoded by genes 
corresponding to SEQ ID NO ; X or the complement thereof, and/or the cDNA contained in Clone ID NO : Z, using 
information from the sequences disclosed herein or the clones deposited with the ATCC. For example, allelic variants 
and/or species homologs may be isolated and identified by making suitable probes or primers from the sequences 
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naturaiiy occurring polypeptides, recomDina-itly proauced poiyDepriaes. synt;-:8ticai!y produced oolypeptioes, or 
poiypeptices produced by a corPiDination of these methods. Means for preparing such poiypeptides are wei! understood in 
the art. 



■mq the matLire forrri, or rriay be a part of a larqer 
to :;-;ciude an additional ammo acid secuence wnicn 
d i " PL rif ca:ion 3l as f^L !1 c! hific 

jduction. 



t an isolated foriYi. aric5 o 
18 secreted polypeptide. 



81 1 1 he ore'ipnt '■vent >n oiovidtrs a f jl/ j " > jr i i irt- n ^tively c^nv-isting o' ;h<r nude c icid si^q. anoe 
of SEQ ID NO : X. ano/or tne cDINiA sequence coniainea i;; ^.lorie iu nO : Z. The present invention also provides a 
ooiypepiiae compnsing, or alternanvely, consistinci o;, cne ocuvpeDiiae sequence ot SL-.Q 10 MO ; Y, a aoly»ep;iae encoded 
DV SEQ ID NO X c a conpleTie-t t>"e'-t ' , >.,^ r ' cDNA con^ared in Clone ID NO Za'^aort'^s 

oolypirptioe '-..puuenc-5 -^n o Je< (-y^^-j' jtid = .j t > I NO H iS def ^eJ m x ! jmn f ct 5lp 1 B 

Poiynucleoiiaes encoa:nq a polyDeptide comansing, or aiie:- naiiveiv consisting or the polypeptide sequence or SEO ID 
NO ^ ioolvpirptide^i'odtobv ^^ O ID h > > ,|. U ^n^oJed i y the tUNA o ntai ed in Jion^ L5 NO / 
ano/or a ooivpepriae seauence encoded by a nucleotide sequence in StQ iD NO : B as defined in coiumn 6 or TaDle 1 B 
are also encomoassed oy the invention, \ he present invention further encompasses s polynucleotide conipnsing, or 
alternatively consisting of. the complement of the nucleic acid sequence of SEQ ID NO : X, a nucleic acid sequence 
encoding a poiypeDtide encoded by the complement of the nucleic acid sequence ot bEQ ID NO ; X. and/or the cDNA 
contf-iinod in Clone ID NO : Z. 



[82] Moreover, representative examples of polynucleotides of the invention comprise, or alternatively consist of, one, two, 
three, four, five, six, seven, eight, nine, ten, or more of the sequences delineated in Table 1B column 6, or any 
combination thereof. Additional, representative examples of polynucleotides of the invention comprise, or alternatively 
consist of, one, two, three, four, five, six, .seven, eight, nine, ten, or more of the complementary strand (s) of the 
sequences delineated in Table 1 B column 6, or any combination thereof, in further embodiments, the above-described 
polynucleotides of the invention comprise, or airernativeiy consist of, sequences delineated in "fable 1 B. coluinn 6, and 
have a nucleic acid sequence which is different from that or the 3AC fragment having the sequence disclosed in SEQ iD 
NO : B (see Table 1 B, coiumn 5). in additional embodiments, t.he above-described polynucleotides of the invention 
comprise, or alternatively consist of, sequences delineated in Table 1 B, coiumn 6, and have a nucleic acid sequence 
which is different from that published tor the SAC clone identified as BAG iD NO : A (see Table 1 B, column 4}. In 
additional embodiments, the above-described polynucleotides of the invention comprise, or alternatively consist of, 
sequences delineated in Table 1 B, coiumn 6, and have a nucleic acid sequence which is different from that contained in 
the BAG clone Identified as BAG ID NO : .A {see Table 13, column 4). Polypeptides encoded by these polynucleotides, 
other polynucleotides tnat encode these polypeptides, and antibodies that bind these polypeptides are also encompassed 
by the invention. .Additionally, fragments and variants of the above- de.scribed polynucleotides and polypeptides are also 
encompassed by the invention. 

[83] Further, representative exampies of polynucleotides of the invention comprise, or alternatively consist of, one, two, 
three, four, five, six, seven, eight, nine, ten, or more of the sequences delineated in column 6 of Table 1 B which 
correspond to the same Clone l[) NO : Z (see Table 1 B, coiumn 1 ), or any cx)rnbination thereof. Additional, representative 
examples of polynucleotides of the invention comprise, or alternatively consist of, one, two, three, four, five, six, seven, 
eight, nine, ten, or more ot the complementary strand (s) of the sequences delineated in column 6 of Table 1 B which 
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r It, t>"t C|„>ly>t|: dt^ ndantn o i t !• d*hc c pol/pc Jt :lt r I oe crpa s(,d!-yt t '"t n 
^dairionally, fraaments and variants of the above- described polynucleotides and pciypeptides are aisc encompassea by 



84] Fjrti-e 
thrse. four. 



■. reDiesentative examples ot poiynuciectides of the invention comonse. or aiternativeiy consist of. one. two. 
five. SIX. seven, eiaht. nine, ten, or more of the sequences delineated in column 5 of i able 1 B which 
to ihe same contig sequence idenrifer SEQ \D NO : X fsee Table 1 B. column 2). or any combinaiiori 
t 1 1 c f i c 1 1 ent 3n co^ifr 



■80f. 



ID r 



ri 6 of Table 1 B 
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additional embodiments, the above-described polynucleotides of tne invention compri£ 
;eQuences delineated in column 6 of Table 1 3 which correspond to tne same contig sequence identiier bfci 



Table 1 3, column 2^ ana have a nucleic acid sequence whK 
AC ID No : A fSee Table 1 B. column 4). 



s difrerent from rhat contained in tne 3aC clone 



rnese Doivpeptioes. and antibodies 
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Polypeptides encoded by thsss polynucleotides, other poiynucieotides that encode these polypeptides, and antibodies 

that bind these polypeptides are atso encompassed by the invention. 



[86] in additional specific embodiments, polynucieotides of the invention comprise, or alternatively consist of, one, two, 
three, four, five, six, seven, eight, nine, ten, or more of the sequences delineated in column 6 of Table 1 B, and the 
polynucleotide sequence of S[vQ l[3 NO : X le. g., as defined in Table 1 B, coluirtn 2) or fragments or variants thereof. 
Polypeptides encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and antibodies 

that bind these poiypeptides are also encompassed by the invention. 



[87] in additional specific embodiments, polynucleotides of the invention comprise, or alternatively consist of, one, two, 
three, four, five, six, seven, eight, nine, ten, or more of the sequences delineated in column 6 of Table 1 B which 
correspond to the same Cione ID MO : 7. (see Tsa:)le 1 B, column 1 ), and the polynucleotide sequence of Sf-KD ID NO : X (e, 
g., as defined in Table 1 A or 1 B) or fragments or variants thereof. In preferred embodiments, the delineated sequence (s) 
and poiynuoleotlde sequence of SEQ ID NO : X correspond to the same Clone ID NO : 7... f-o!ypeptides encoded by these 
poiynucleciides, other polynucieotides that encode these polypeptides, and antibodies that bind these poiypeptides are 
also encompassed [>y the invention. 



[88] In further specific embodlm,ents, polynucleotides of the invention comprise, or alternatively consist of, one, two, three, 
four, five, six, seven, eight, nine, ten, or more of the sequences delineated in the same row of column 6 of Table ■; B, and 
the polynucleotide sequence of SEQ ID NO : X (e. g., as defined in Table 1 A or 1 3) or fragments or variants thereof. In 
preferred embodiments, the delineated sequence (s) and polynucleotide sequence of SEQ ID NO : X correspond to the 
same tow of column 6 of Table 1 B. Polypeptides ericoded by these polynucleotides, other polynucleotides tiiat encode 
these polypeptides, and antibodies that bind these poiypeptides are also encompassed by the invention. 



189] In additional specific embodiments, polynucleotides of the Invention comprise, or alternatively consist of a 
polynucleotide sequence :n vvh:ch the 3' 1 0 polynucleotides of one of the sequences delineated In column 6 of Table 1 B 
and the 51 0 polynucleoiides, of the sequence of Sl-O i[) NO : X are directly contiguous. Nucleic acids which hybridize to 
the compi^iK nf il \v <'2bv,^iitK ic i.r t,r u del stnngent hybridization conditions or alternatively, under 



Polypeptides encoded by these polyfiucieotides and/or nucleic acids, other polynucleotides and/or nucleic acid.s that 
encode these poiypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 
Additionally, fragments and variants of the above -described polynucleotides, fiucleic acids, arid polypeptides are also 
encompassed by the Invention. 



q -i'^ifi'^n "I '''■If! ''tnl xiiin-nt f jlyi i f -itn cinxi ° o d ern t 

ool nudpo iue -eoupnv, \hcht 1 priv i f ->Tt pquence- delint t^i ^uiirf tlabplB 

--[-(rft^aci ^ji^iei. tlue 5f i t a'jrnen Of 'vcj ^n) ( ' Ih ^ >t.c l n ct Si- O II; NO <de(.i' ^ i. x Nlicf>c 
acids which hybridize to the comolement of tnese 20 contiguous polynucleotides under stnngent hvbriQization conQitions 
or alternatively, unaer lower stringency conditions, are aiso encompassed by the invention, Poiypeotides encoded by 
'-<-pcy c --olidos nd or nucleic acids clh M p 51/ nu'^leo ide^ nc or ni icIcic d-; e- v dirsq l"^s > pc iyc d'-'S a :i 
ant!DOG!es that bind these pcivpestides are also encompassed bv tne invention. Additionaiiy. rracments and variants of tr 



'^t]l "p<=uf! PTibriiment orMuUpcic«= fthtine - n - roi trf pdv M tide pqup r^, m 

vv ic thp-^l p r ci-ctd-'- tht:- °t >f = . > -3 I ui-^ad-<- tht- eu t-i >f jnt- 1 

the -eouenc = r< 1 n<= td in cr| imn 0 rf Tahl 1" c -u -ie- rd -vhich hyhridize to the 

u p°tn-nfo t--- - on I jiK J- [. jl ° tiJp - r -ito ^ i di lom ot dt--rnati.-l/ undei >v 

I i^^Vi iiT- K c <• ^ 1-^. 1 ^ iv^i-t. L ^prlv-jceotidesandor 

J > J M I, J I > 1 1 'I, J jm > i it 3001'='? t'-itiiind *hese 

Dolypeptiaes are also encompassed by the invention, AdQiricnally, traqments and variants of the above-described 
Doivnucleotioes. nucieic acics. and oolypep-iaes are also encompassed oy the inven-ion. 

!92] in specinc emooaimenis, poiynucieoiiaes or ine invention comprise, or aiiernativeiy consist or, a poiynucieotice 
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sequence in which the 3'10 polynucleotides of a fragment or variant of ihe sequence of SEQ !D NO : X and the 5'10 
polynucleotides of the sequence of one of the sequences delineated in column 6 of Tsbie 1 B are directly contiguous. 

Nucleic acids which hybridize to the compie-nent of these 20 contiguous polynucieotide.^s under .stringent hybridizstion 
conditions or alternatively, under lower stringency conditions, are also encompassed by the invention. Polypeptides 
encoded by these polynucleotides and/or nucleic adds, other polynucleotides and/or nucieic acids encoding these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 

Additionally, fragments and variants of the above-described polynucleotides, nucieic acids, and polypeptides, are also 
enconipassed by the invention, 

[93] In further specific embodiments, polynucleotides of the invention comiprise, or alternatively consist of, a polynucleotide 
sequence In which the 3'1 0 polynucleotides or one of the sequences delineated in column 5 of Table 1 B and the 0 
polynucleotides of another sequence in column 6 are directly contiguous. Nucleic acids which hybridize to the complement 
of these 20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower .stringency 
conditions, are also encompassed by the invention. 

Polypeptides encoded by these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. Additionally, 
fragments and variants of the above- described polynucleotides, nucleic acids, and polypeptides are aiso encompassed by 
the invention. 



[9-4] in specific embodiments, polynucleotides of the invention comprise, or alternatively consist of, a polynucleotide 
sequence in which the 3'1 0 polynucleotides of one of the sequences delineated in column 6 of Tat)le 1 B and the 0 
polynucleotides of another sequence in column 5 corresponding to the same Clone ID NO : Z (see Table 1 B, column 1 ) 
are directly contiguous. Nucleic acids which hybridize to the complement of these 20 lower stringency conditions, are also 
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these polypeptides are also 
encompassed by the invention. Additionally, fragments and variants of the above-described polynucleotides, nucieic acids, 
and polypeptides are also encompassed by the Invention, 

135] In specific einbodiments, polynucleotides of the invention comprise, or alternatively consi-st of, a polynucleotide 
sequence in which the 3'10 polynucleotides of one sequence in column 6 corresponding to the same contig sequence 
identifer SEQ ID NO : X {see Table 1 B, column 2) are directly contiguous. Nucleic acids which hybridize to the 
complement of these 20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower 
.stringency conditions, are also encompassed by the invention. 

Polypeptides encoded by these polynucleotides and/or nucleic acids, other poiynucieotides and/or nucleic acids encoding 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the Invention. Additionally, 
fragnisnts and variants of the above- described poiynucieotides, nucieic acids, and polypeptides are also encompassed by 

the invention. 



195] In specific embodiments, polynucleotides of the invention oomprise. or aiternativeiy consist of a polynucleotide 
sequence in which the 3' 10 polynucleotides of one of the sequences delineated in column 6 of Table IB and the 5'10 
polynucleotides of another sequence in coiumn 6 corresponding to the sarne row are directly contiguous. In preferred 
embodiments, the 3'10 polynucleotides of one of the sequences delineated in column 6 of Table 1 B is directly contiguous 
with the 5'1 0 polynucleotides of the next sequential exon deiineated in Tabie 1 B, column 6. Nucleic acids which hybridize 
to the comipiement of these 20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under 
lower stringency conditions, are also encompassed by the invention. Polypeptides encoded by these polynucleotides 
and/or nucleic acids, other polynucleotides and/or nucleic acids encoding ttiess polypeptides, and antibodies that bind 
these polypeptides are also encompassed by the invention. Additionally, fragments and variants of the above-described 
polytiucleotides, nucleic acids, and poiypeptides are aiso encompassed by the invention. 

[97] IVlany polynucleotide sequences, such as EST sequences, are publicly available and accessible through sequence 
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databases and may have been publicly avallabie prior to coriceptioti of the preseni ifwention. Preferably, such related 
poiynuciecLides are specifically excluded from the scope of the present invention. Accordingly, for each ccntig sequence 
(SEQ ID NO : X) listed In ihe fourth colurnri of Table 1 A. preferably excluded are one or iriore polyriucleotides cornprislng 
a nucleotide sequence described by the general formula or a-b, where a is any integer between 1 and the final nucleotide 
minus 15 of S!::Q iD NO : X, b Is an Integer of 15 to the final ri!;cleot;de of SEQ ID NO : X, where both a and b correspond 
to the positions of nucleotide residues shown in SEQ ID NO : X, and where b Is greater than or equal to a -r- ^A. Uo'te 
specifically, preferably excluded are one or more poiynucieotiOes con'iprlsing a nucleotide sequence described by the 
general formula of a-b, where a and b are integers as defined in coiurrins 4 and 5, respectively, of Table 3. in specific 
embodifrients. the polynucleotides of the invention do not consist of at least one, ^JV0, three, four, five, ten, or more of the 
specific polynucleotide sequences referenced by the Genbank Accession No. as disclosed in column 6 of Table 3 
(including for example, pubilished sequence in connection with a particular BAG clone). In further embodiments, preferably 
excluded from the invention are the specific polynucleotide sequerice (s) contained In the clones corresponding to at least 
one, two, three, four, five, ten, or more of the available nnaterjal having the accession numbers identified in the sixth 
colunin of this Table (including for example, the actual sequence contained in an identified BAG clofje). In no way is this 
listing meant to encompass aii of the sequences which may be excluded by the general formula, it is just a representative 
example. All references available through these accessions are hereby incorporated by reference in their entirety. 



TABLE 3 SEQ EST Disclaimer Clone !D NO: Contig Range of a Range of b NO:Z X ID; Accession #'s HDPTE21 1 1 
1165861 1-4732 15-4746 H6^Xi:)R51 1.? 1197894 1-2300 15-.2314 [.. i--!APRA41 13 11.54054 1-1264 15-1278 HBXBI07 14 
1171958 1-339 15-353 HBXCM38 15 910086 1-2160 15-2174 Ai752485. AI8C4792. AI439106, AI971 133, AI991958. 
AI752484. Ai432296.. AI47842Q, AW082819. A19;2373, R89026, AA894797, AI554161. A1752414,, HI 3307. AI249165, 
R6if327, N624C3, R89727, N47856, AI689339, A136S569, R6 :583. Ai9847S0, AA2;9502. H44175. AiS02527, AI752415, 
T32963, AW295386. AA985168, H06745, R40750, [\-179099. AA203312, R00511, A91842, A91846. A91844. and A91848. 
HCE3E50 J 6 1227586 1-3775 15-3789 HCEQD04 17 1150868 1-625 15-639 HDPHI92 18 909900 1-2933 15-2947 
AG06a341 . HDPLT89 19 962403 1 -2437 1 5-2451 HDPSU4S 20 1.228284 1-2902 15-2916 HDPWE80 21 909916 1-932 
15-946 HDQFY84 22 1092137 1-3253 15-3267 HEONQ19 23 930705 1 -S97 15-911 HFCB3,55 24 910073 1 -553 15-,557 
AA339423, and AC06B296. HFKKZ94 25 1 163070 1-1318 15-1332 HH8GJ53 26 1 187668 1-388 15-402 HHFJF24 27 
1212624 1-2787 15-2801 HHFIV1M10 28 1 178801 1-1857 15-1871 HHPBA42 29 901921 1-899 15-913 HHPSP89 30 
1217052 1-2277 15-2291 HKABX13 31 11 67 182 1-970 15-984 HLTHG7V- 32 1 162409 1-392 15-406 HLWBZ09 33 
1179714 1-1940 15-1954 HLWEH54 34 1227713 1 -4510 15-4524 HLYAA41 35 1168029 1-797 15-811 HLYDV62 36 
1164065 1-805 15-819 HMCFB47 3/ 1151498 1-736 15-850 HMSOi20 38 n?8857 1-2431 15-2445 H0ENHS5 39 
1163450 1-612 15-626 HP A 01 40 -U"S'7o 1 926 15 94, - -5,4 i^o , 77^ 1 1 Qo'~< 15-1 997 HPMFE91 42 1 1 64740 
1-1867 15-1881 HRAED51 431090522 1-646 15-559 HSMBA 19 44 1197925 1-2252 15-2266 HSYCY8S 45 914775 1- 
! 1 28 1 5-1 1 42 HTEDW26 46 909749 1 -1 1 58 1 5-1 1 72 HTEKD92 47 1 090524 1 -1 447 1 5-1 461 HTLDT05 48 1 2271 27 1 - 
2672 15-2686 HTPDS90 49 1 197926 1-1920 15-1934 HTPHM71 60 1 194698 1-2017 15-2031 HUUAR12 51 1 194702 1- 
1704 15-1718 HWAGP22 52 1150195 1-1715 15-1730 h-lWBGE-:37 53 906968 1-418 15-432 HWLFB50 54 1223499 1- 
2867 15-2881 HDPGS16 55 1075725 1-447 15-461 HDQDV63 56 937350 1-837 15-851 AA887733. AVi/392670, U46341, 
Al. 1 1 9457, Al. 1 1 9341 , AVV372S27. U46346. AVV384394, AW363220, AI..1 1 9484, AI..1 1 9497, AI..1 1 93.55, AI..1 1 931 9, 
AL 11 9324, AL 119443, Z39396, U4635C, U46351, AL1 19363. AL1 19331. AL1 19-144, AL1 34902, U46347, U46349, 
ALII 9483, AL1 19396, All 34528, AL119418, AL1 19335, AL1 19496, A!..1 19439, .Ai..042433, All 19522, AL042955, 
AL134524, All 19339, AL134920, AL037205, AL1 19401, U46345, AL134536, AI142132, AL119464, AL042450, 
AL042614, AL043029, AL134525, AL134538, AI142131 , AL042551 , AL042984, AL042975, AI..042544, AL043019, 
AL042370, Ai142134. AL042542, ALC43003. AL119488. AF163035. AF085233, AB026436, AR0541 10, AS1671 , 
AR066494, AR060.234, and AR069079. HE6BK63 57 1153879 1-7.55 15-769 HFKIjR14 58 9742.55 1 -1 721 15-1735 
Ai761729, AW162515, AW1 04395. AVV298361 , Ai073443, N40152, AI832126. AIS2751S, AW297353, R52045, AI342317, 
R71958, AF128625, AF021936, and AB032950. HFPER82 59 1152249 1-619 15-633 HAA.A058 60 1091088 1-1309 15- 
1323 HADFK69 61 1091937 1-1603 15-1617 HDPM052 52 1152329 1-1123 15-1137 HDPM0S5 63 1228282 1-2479 15- 
2493 HDPUY72 64 1228285 1-3040 16-3054 HDTJF8 7 65 1:54640 ;-826 16-840 HE8TB34 66 1178794 1-1913 15-1927 
HE8UB55 67 1228113 1-3332 15-3346 HEBQA65 58 1178633 1-1803 15-1817 HEGBB59 69 1197907 1-2465 15-2479 
HELHC48 70 956003 1-803 15-81 7 HEOQH90 71 1212646 1-2609 15-2623 HFKHAlS '72 1 152242 1-1055 15-1069 
HFKIvlAlO 73 954258 1-960 15-974 HHBFMgi 74 1092116 1-901 15-915 H!BBF63 75 912715 1-950 15-964 AC012171, 
AC012171, AC012171. AC009065, AC009065, AC009065, AC006346. AC005346, and AG005345. HMCEI38 76 1 134410 
1-613 15-627 HMWJD68 77 1 1 54790 1 ■ 1 350 15-1364 HOEOL58 78 1078090 1-778 15 -792 HR.ACA51 79 1162856 1- 
1076 15-1089 HSHAV32 80 1180388 1-2589 15-2603 HTPDE66 81 971281 1-479 15-493 HTPDV73 82 997653 1-411 
15-425 HTPHE33 83 1153871 1-1714 15-1728 HUF!:3N58 84 1 224609 1 -2404 15-2418 l-iUVFX92 85 1225-329 1-428 15- 
442 HVVAEG71 85 1182321 1-1471 15-1485 HWAHD49 87 1228064 1-1365 15-1373 H"vVLGG31 88 1 178825 1-2007 15- 
2021 HVVLKP25 89 1089052 1-1097 15-1111 H2CBI-i45 90 96381 1 1-470 15-484 AA307462, AA036880, AL1 33047, 
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DS9677, AC068243. and AC0682^3. HAGDN53 91 1032161 1-1702 1 5-1 7-; 6 HAMFM3S 92 371347 1-4593 15-4607 
AI951619, Ai814592, AI745391 , Ai922346. AA426190, AW105735, AW297557. AI829S67, AI971865, AA227834, 
AW028756, AA 151872, AA757072. Ai202419, AW17S248, AW295401 . AI65907S, AA1 49658, AA42515S, AI765117, 
Ai870033, AW194075, AA233413, AW1028;S, R61588. AA365664, AA366663, AAS01170, R61632, AA357346, 
AA551861, AI660231, Ai467782. Z39396, AW392670, ALU 9324, All 1931 9, U46350, U46351, AL1 19457, ALU 9484, 
AL 11 9391, U46347, AW372827, ALU 3522. AL: 19439. ALU 3335. AW384394, ALII 9483, AW363220, AL1 19363, 
ALU 9437, U46349, ALII 9355, AL1 19444, ALU 9443. U45341 AL134518, AL1 34525, AL119341, AL037205, ALU 9401, 
U46346, AL1 1 9396. AL1 34538. AL1 34531 , AL1 34528. AL1 1 94 1 8. All I S496. AL1 1 9399. U46345, AL1 34524. AL042544. 
AL042614, AL042984, AL042542, AL043019, Al.042450. AL 134542. AL043003. AL042965. AL042975. AL043029. 
AL042551, ALU 9464, 105430, 105393, A1Q617. AR0287Q2. AR02S731, AR02S793, 125027, AR054109, 144515, 126328, 
125930, 125927, 125041, 14451 5, A01324, AR035224, AR009151, 185513, AR009152. A01323, AR027099. AR0347S3, 
A94046, A94054, 163120, AR067733. AR064322, AR064323, AR064320, AR064321 . A321 1 0, A34048, A94061 , .A43045. 
AR038321 . AS3642, AR019094, A83643, A70359. A92666, AR038307, A92668, A92667, 149890, A92665, A92081. 
.A92080. A92077. A92078, A92079, AR018924. AR018923, A48774. A48775, AR000006. AR015960, AR015951, 
AR000007, A91752, A91751, AR061662, A85308, AR068508, AR0685 :0. ARQ685G9, 191969, A91754, 158322, 158323, 
AR003585, A53067, .A51G47. A.63064, A63Q72, AR031375, AR068507. AS0213, ARu6g506, ARQ52871 , A441 71 . 
AR068550, A23373, AR068551, A497G0. A60207. A60208, A29i09, A321 11. 158669. A58521 , AR031374, 107203, 
107243, A63354. AR051651 , AR019097, AR019098, .AR019095. AR029417, 177227, AR020199, AR02020Q, AR001287, 
AR020198, AR020197, 189986. AR051957. AR029418, AR067734, AR067731 . AR067732, Y14971, A93444, A45342, 
A46343, A3026436. 1091 21 . AR032878. ARQ60234, AR066494, A81 671 . AR0541 1 0. and AR069Q79. HBQQT03 93 
908173 1-1196 15-1210 AW1 93981, AA576J536, AW439879, AA2 18860. AAJ587394, Ai73J5027, AW2063J58. Ai075695, 
Ai743755. A:073515, A12S3940. Ai828815, AW32S242, AA452508. Ai74169S, [-25077, AA454093, Ai280249, Aia26261, 
Ai567379, AA35015Q, Ai251123, F26225, AI354257, .AA1718S3. AW129660, AI357160, F26293, F36700, H24638, 
AI270C14, AI952189. AA834233, AI689497, AI688448. F17480, Z38509, Til 658. N93072. AW352737, Til 669, 
AW273366. N93Q71. AW328241, AF130979, AC024045, AC024045. and AC024045. HBG3J13 34 1150790 1-808 15- 
822 HBI3Q89 95 909782 1 -851 1 5-865 AA399613, F11248. 2421 1 7, AA082253. F05395. T35421 . and AB007925, 
HCECM90 96 945088 1-1379 15-1393 AA463366, AA453500. AA322893, AA340582, H24259, AA603868, AA330182. 
R19782, andAB023227. HCEPH71 97 522739 ! -432 15 -446 AA326203. AA383931, AL365319, and AL390715. 
HCFIV1T57 96 1175204 1-2197 15-2211 HCCMiViOS 99 1173146 1-1625 15-1639 HC00Z11 100 365306 1-689 15-703 
Ai350354. Ai904299, A1902503, D61534, T78554, AW1 83962, A1218626. AW-304978. W74157. AI081779, AL022238, 
AL1 37493, AL022238, AL022238. and .AL022238. HCWFF8S 101 .506577 1 -304 15-318 AL1 57951 . AL1 57951 . 
AL 167951, and AC025670. HDMAV01 102 1194695 1-1796 15-1810 HDPDA47 103 929193 1-1036 15-1050 AW402583, 
AL049683. and AL023653. HDPFF24 104 909232 1-447 15-46! Ai929099, AI566117, A!328828, N88094, .AA365879. 
AA281290, H67457, NS7549, AW45C464, .AA295368. AA527887, A1033615, AA354369, .AA0850B1, and AA903373. 
HDRP035 105 966248 1-1890 15-1904 Ai540.500, AW439548, Ai823872. AVV297416, AA831672. Ai8l 5031 , AA994323, 
AA741 162, AA471280, AI223999, AW339-548. AVV236171, AI635436, AA035703, AA747998, AI371399. N67227, 
AA351754, .AA063573, Ai536057, AI357169. R33401 . C01451 . R33402. A.A825399, AF15513S, and AF1 30247. 
HDPSR74 106 91 1396 i-709 15-723 HDTKQ14 107 886936 1-541 15-565 AL023653, AL049683, AL359642, AL359642, 
and AL359542. HE6GF02 108 1 150897 1-790 15-804 HE8PK12 109 909884 1-707 15-721 AA296029, AL1 17472, 
U68883, AF1 36380. AF1 36381 . AF078667. andAFD78666. HE9SE62 1 10 911 476 1 -91 5 1 5-929 .AW021 430, Ai765247, 
AI822051, A!822104. AA0104.59, N705-37, ALi33d87, and ABOI 8312. HEOPL35 111 1135682 1-2095 1.5-2109 HFBDJIS 
112 311264 1-476 15-490 M86Q84, and AF030131. HFTDF15 113 657020 1-367 15-381 AL365277. AL355277. 
Al.365277, AC02451 1 . AC;02451 1 , and AO02451 1 , LiLiEQV39 114 932851 1 -873 1 5-887 AA355773, andAA355925, 
HHFCK03 115 365304 1-2783 15-2803 AI21 8626. AI076006, AW162820, AI797880. Ai922744. A:872391 , A!559566. 
AL045117, AW161046, AW162613, Aj565503. AW1 8-3962, AI857802, AA460810. Ai884907, A1371131 , AW248493. 
AiQ81779, AA460372. AA679085, M27884, AA581796. AAQ74070, AA971563. AI292Q06, AI322373, W76538, N93245, 
A[609183. AW172513, AI904299, AI682939. AA075764, AI8S5613, AA747871 , .AA449042. AA928020, .A\A/401047, 
.AA449757, AW268637, AWQ73851 , .AW304978. AI683858, AA568598, W74167, Ai367698. A.Vi/19l938, N62781, 
AW016535, Ai302503, AA347539, .AA297.591 . AA379280, .AA568887. AA649970, .AVV264577, Ai221S86. H20450. 
AW387Q87, AWQ0086Q, Ai275195. AA341Q02, T32918. AVV16271 1 , VV251 03. Ai639657, R42681 , .AW24379Q, AA768740, 
T78554, AI279653, Ai560482, AI696251, AI951374, Z45830, AA1 47203, Ai499410, R43259, AI360354, AA732831, 
.AW073123. AA375228, F08522. AI475009, R56337. AA379846. R17163. .AW380343. A.A783Q50, .AVV247402, N47545, 
R35508, R51077, AI474934, N79729, 061534, Z41466, AI678S30, AA339343. AW367003. AA1 60401, Z41 592, 
AW079321, N47546, AI252528, R58857, T16943, H5.5237. AL0222.3S. AL1 37439, andAJ236700. HISDS62 116 935332 
1-506 15-520 W27339. AA126105, AA3061 19. W277Q0. AB00;''8S4, andA-J250425. HLQDT35 1 17 839777 1-516 15-530 
AA7Q6241. AA707183, AA152440, N99172, AA131985, AA35S765. AA253107, R1Q421, N56752, AA290907, RQ8557, 
AA485099, Ai091625, AA1 34742, AL1 37699, AC010998, AG0 10998, AC010998, AC013357, AG0 13357. and AC013357. 
HLWFN63 118 308437 1-3089 15-3103 AA707313. A:880426, AI6S4827, Ai744551 . Ai307796, AA101249. AI284152. 
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AA0Q739S. N98643. Ai375268, N66095, R716S5, R02817, AA0S5724. AI221876, AIQ61056, AW207571 . AA1 1 1 956, 
AI460369, AI333887. AAJ594062, R18624, R62793. yv'22434. AW007S68, AA776586. T7G023, R71720, H70803, 
AA323135, AA1Q1290. AA029721 , AA320669, Ai1S3495, R07828, AA007478, AI915644, AI932703, T69946, R62792. 
AA029660, AI859215, AA205667, AI625446, A12739e2, ABO i 8333, AC006599, AL033378, AL033378, AC006599. and 
AC006599. HI\,'U--FT66 119856149 1-337 15-351 HMSCiJiS 120 918133 1-1223 15-1237 AA828277, AI707568, 
At333720, W33154, AI88G87C, AA848014, AA864599, N50622. AW087770, AW270419, AA761244. AA262754, 
AA779760, AiS80826, AW407353, VV37119, AA205843. AA205842, AB01 1 126, AI..1 58207, AI..15S207, and 

AC027008. HMSH064 121 746582 1-398 ■5-412 HMTAW83 122 91 1385 1-487 15-501 Ai9Q8321 , AA831 896, AR058970, 
AR058958. A68194, and AR05S969, HMVAM09 123 953S14 1 -1009 15-1023 AI685410, AI969804, AA621392, 
AA358533, AW1353 ;2, AI376856, and AI276S87. HNSAA2e ;24 946988 ;-1544 15-1558 AA7 13959, AI564093, 
AA758779, AA825697, AA808021 , AA80S149, AI4014S0, AW1 81992, AVV444640, AI01S159, AFI 46277, and AF077003. 
HOGEQ43 125 1226207 1-4196 15-^210 HOUDH19 126 1150318 1-515 15-529 HOUFT36 127 311293 1-832 1 5-846 
Ai806483, A!147946. AA256164. AVV236751 , AA057615, AW362445, AA542823, AF162130, AC005084. andAF16ri81. 
HPMFL08 128 953569 1 -452 15-466 AA555286, AA540814, Ai281916, AW073379, A!378363. R70468. AV\/242350, 
AVV013856, AA644290, AW44914Q, Z93016, AC012384. AL035541 . ACQ05228, AC003662. AC009300. and Z93016. 
HRSMD49 129 723025 1-443 15-457 AA136S20. HSDi!69 130 917180 1-1612 15-1625 AA203346. AA203330, 
AA489694, AI912487, AW024848, AA133454, AAe^l2"i , . ■i-^oS AA665267, AAS78769, AiQ24792, 

AI383978, AW022618, T31809, AA31898C, T86474, AA669824, AMI 5749, AW296909. AA552781, A!459513, AI332862. 
Ai332863, and T86475. HSDSB05 131 949151 1-2264 15-2278 AVV009631, A! 765056. AA877550, AA1 02362. 
AA625117, .AA447454, AA446551, A.A724535, AI220147, AA4306Q7, AAQ19158, AM 98543. AVi/389353, AA516463, 
AW1 97881, AA04556i, AA1 86967, H86071, H67029. AW378928, H i2433, AA768086, R66487, AA478635, N55248, 
AA359925, R33870, AA3S5529. AA054521 , AA961423, AW002948. AI8022S4, .AA377365. D31590, AW275740. 
AI766068, C01179, AL133047, D89677, and AF003234. HSFAM09 132 1 150965 1-531 15-545 HSSAX53 133 507509 1- 
348 15-362 HSVAVV49 134 1150960 1-970 15-984 HTEAG49 135 934614 1-1283 15-1303 AW452652, AI039005. 
AA780077, AW316890. A133729C, AA463229, AA463230, AI42331?, Ai468 158, AA382497, N66986, AF041822, 
Al.390796, AL390796, AL357045. ;;nd AL357045. HTL8H67 136 751985 1-432 15-445 W19592, AC005368, AG008439. 
AC022420. ACC2242C, AC022^20, AG0G5368, AC005368, ACC08781. andAC008781 . HTLJC71 137 922923 M738 15- 
1752 ALQ39639, AL045'i43, A;336919. AA4C6128, AA405229. AL04Z3D7. AA431504, AA311249. AW086440, AA813520, 
AI240644, AA897733. AW268487. AA7S2003, AW: 72455. AI301209, AI014598, AA969918. AL04-1043. AA431178, 
Al.039.540, AA97-3051, AI22ia26, AL133030, AG003516. AP000552, AP000556. AP000557, AL.1 17509, AC023490, 
.AC023490, AC0Q9516. AC009515, AC009516, AC01 8751. A.C01 8751, AC01 8751, AC007957, andAC0Q7957. HTPAD46 
138 503313 1-343 15-357 AA386091 , AA386130, AL1 33510, and AC010932, HTTKP07 139 91 1390 1-562 15-576 
AI640500, AAG357Q3, AF13Q247. and AF165138. HUCOW17 140 9333.57 1-843 15-857 W52616, AA102287. R60274. 
AA307147, H17000, H15531, C03464, and AA192531. Hy'/HGF52 141 726102 1-441 15-455 AA223889, and ABQ02360. 
HWHHB69 1^2 1212612 1-2314 15-2928 HWLFH94 143 1151387 1-1251 15-1255 HVVrvlBrvll 1^4 909683 1 -S58 15-872 
AI3391Q4, AA8o1042, AA1 34985. 3 AA868144, AA1 34946. AI626100, AA922724. AA535447, AA056635. AA308766, 
D25742. AA316634, .AA551763. AA873574, AW1 92836. AR044148, AL1 58847, and AL1 58847. HVVWDN3 145 911357 1 ■ 
1233 15-1247 AI671062. AIG23330, AW243448, AI990947. 4 AW081367, AW391909, AA448391 . Ai984688, AA448394, 
Ai283270. AI344135. AVVQ14216, AA1 27530, AA3353S4, AA37714S, Z42084, R12430, AA400585, AC019214, 
andAC019214. HCEML27 146 997051 1-894 15-908 HELHJ69 147 1 128924 1-630 15-644 HFKL.A09 148 1178800 1- 
2072 15-2086 HSBBF79 149 965764 1-1361 15-1375 HSLKA77 150 1204269 1-4086 15-4100 HAGDR21 15i 1090433 
1-1414 15-1428 HHFNH27 152 1025277 1-19:32 15-1366 HTLITOS 153 1217525 1-844 15-858 HAPNV33 154 1151374 1- 
793 15-807 HBTAF84 155 1128800 1-489 15-503 HDPVY89 156 827026 1-684 15-698 AC026283. and AC026283, 
HGLDB21 157 1G1092G 1-1670 15-1684 HMIAN37 158 94788: 1-677 15-691 HODAK55 159 1 1103.33 1-713 15-727 
HSL[-;i59 160 1128801 1-758 15-772 h-ISQFh-l29 161 1217061 1-1307 15-1921 h-ITLEA35 162 1107230 1-674 15-688 
HUVGG63 163 1204716 1-221 1 15-2225 HAGAX57 164 1 150865 1-1237 15-1251 HAMGX15 155 1177932 1-750 15-764 
HAU8V06 166 1106041 1-2203 15-2217 HBWCM62 157 1185273 1-465 15-479 HCWF.A.35 168 1 105672 1 -61 1 15-625 
HDACA35 169 1107236 1-383 15-997 HDQGM08 170 1151469 1-8S6 15-910 HELGBQ6 171 1148741 1-433 15-447 
HPOPR74 172 1226822 1-1245 15-1259 HiBFK35 173 731480 1-402 15-416 HJMAR8S 174 1104937 1-683 15-597 
HMWGU56 175 1226470 1-1016 15-1030 HOUDS09 176 1164010 1-1631 15-16^5 HTEGrv138 177 675087 1-350 15-364 
HTEKY82 1 78 1 1 52496 1 -486 1 5-600 HTLCY54 1 79 1 1 93560 1 -1 049 1 6- 1 063 H FOXKl 4 1 80 603245 1-615 1 5-630 
AL096870, and AL09587Q. HHFF063 181 837703 1-901 15-315 HHFLU05 182 857884 1-316 15-330 AL036870, and 
AL096870. HAGBA66 183 732597 1-653 15-667 AAS 12064, AA430303, AA430200, Ai803142, A1425913, AA954361, 
AB02Q641, U62391, AF033655, AC0G5036, AC000G57. and AC0024.5S. HAGQF84 184 911312 1-421 15-435 AL1 35568, 
AJ252239, AF071569, U73504, D 14906, J06072, X63615, AC004056, and AC004168. HAHGD33 186 921782 1-1051 15- 
1065 AVV37844S. AW378426, .AA064738. Z43359, .AA984486. D31100, W79308, T35774. T08259, W52734, W73106, 
AI904952, R10018, A.A3489S4, T80752, A.A639598, R57404, T81225, AW408302, T81300, R13945, T47464, W79389, 
Z43504, AA4Q4430. AA196613, VV01185, H14918, H45144, and AF113249. HAHIYOS 185 962113 1-265 15-279 
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Ail's AL ° 4 AVI I 4 ^11 AAc o S 1 AI / 4 A « j p-jq 
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A 49 6 A n^oO"? M2 400 A4 2 AI 35565 AloS'^ 5A4C^1\^11 \ Q ^ c A'' 5^ 
A o 0 ^-6 4 ^ ^ 2 3 Ak 601 ,^1 48«4/ > 1^9 

AA 9 r i 4005 A r p oR AA*> 4 21 A 4 9 AK AI R AI A 0 41^^ 
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Ai 9 T A 'S A o«1 A ^ A ^ T I 49 r A S N9 9 j-^l 9 i 4^1 4 

A, 4dy ^ A i\\ Av\ 6« 0 A*^ b 1^ 4i- Ai 90-;, A31^ 9 ai ^0 A 0 6 ^ ^ o 

AW054972. AA848053. AI3Q7459, AI559853. A!349971 . AI348879, VV33163. AW193134. H89138. AWQ90539. AI348777. 
Ai3 i1604. A!343030. Ai3ri892. Ai680377. Ai349805.<BR> <BR> Ai88?775. AI582871 . Ai349814. Ai310930. AI500706. 
K\>i5 /6 f\N t: >H0 AI AV^?^8''61 AI >49957 A '?4«^'^"'0 AM14 O-^ W /O"^ A 50 cB'^ A4rC i4 

Ai^'b do A 1 Ifi'' ^ 9+ A r?- ^ Ao39 To A M '"^ A'' ^ l „ ^ocgtio 

9 953 M 45 1 43 1= 6=9 ^ 9 R R AI AI o P 

A "> JO ^^'^ -5 «l fa f A2'-4 2^ 

.\m^.Cs..2. AI.. .3.,Ak.59644, A..M)/..r., o^.31^, ..J . . ^. .. I L>l..o2.., 

AW07 1 395. A1345 : 56, AI242736, AI340659. AWG7 ■ 37?, AI311159. Ai866573, AI6721 30, AA579232, Ai3431 40, 
AI452556, AI6 12885. AI3406'i4, AIG36788, AAS37506, A:4'i009!, AI572396, AA494167, AI702055, A!334930. AI309443, 
AI852065, Ai345562. AI702527. R4;605, AI307520, AW020693, Ai371228, AI345026, AI679174, Ai805688, AC007136, 
Y11092. AL.1 37565. API 25.532. AF003737. £01314, J0S032, 148978. AF111851, 1.30117. X65873, Ai.,133014, Ai.,137560, 
X93495, AQ8913. AR038854, 189947, A08912, .A08910. 189931 , A08909. S77771, AL050015, 189934, AF1 62270. 149625, 
A08908. S7650S, D83989, A187/7, A08907, AF1 13676. A27171, AL137641, U75932, AF067728, AB007812. L13297, 
AL050146. X63574, AF017437, D89079. U57715, AL133098. AF120268, AL133010. E12579, AF061943. 10Q734, 
S61953. X7981i?, E00617, E00717, E00778, U72620, A06911, AF1148 i8. AL122045, AL080074, AL13765S, E15324, 
AL080M0, AL05Cn08. AF113013, M30514. AF078S4^, AF113690, E02253, Z72491 , AF1 06697, fv'127260, AFISI-jOS, 
AF205861, AJ010277, A52563, AL137548. AF05o917. AB011880, E16569. AF09590i , AF042090. AL11Q ;59. 189944. 
L31397. AR034830. 196214, ALU 01 97. AF1 25948, AL1 37558, U49434, AL080129, AF012536. AF1 43957, U42031, 
AL1 1 7440, A08915, AL080G60, AF1 13019, S36676, Y10080, U00763, AF153205, AF094480, AF017790, AF026 i24, 
AF017152, AF058921, X06146, AL1 33077, AF1 58248, AL1 37656, A12297, A08916, AF008439, AC004093, AL1 37539, 
Y10655, 875997, AF! 13694, AJ00 iS38, X76228, Y10823, Y1 1254, A83556, AF000301, AR059883, X54971 , AL049456, 
AF016271. AL.050393. AL.049452. K125S0, X535S7, X57961 , AP000081 , AF1068466, AF026816, !4B979, AL110171, 
AL080086, X63410, AR020905, AF091084, A3016226. AL :33067. AF126247, AF1 13677, AF175903, A07588, 
AF118094, A:..049464, AF097996, L40363. U908B4. U53505. AF1 76551, AL1 37459. IJ55017, AJ238278, ALU 7460, 
U95114, L31396, X99717, AL122093, U42766, AL 1 3752 1 , AL 137479, X96540. AL110280. .X72889, A58524, X00861, 
A58523, AC002467, AC006371. 129004, AL080124, AB019565, AL.1 331 04, AL1 33637, AF110329. AL04993S, AL1 37557, 
AL133558, X62580, X70685, AR029490. AL049314. AF106827, AL133081, 142402. 146765. AL137648. AF031147, 
E01812. AF079763, AL117585, U58233, 192592, [■■0710S, A07547, AF03626S, S68736, AL117394, U72621 , AL1 33565, 
AL 1 3303 1, AL 133606, A.JG06417, AF061573. X98834, All 221 23. AL031346, AC004227, Y08769, 122272, AL1 37463, 
AF169154. LI 9437, Af-"-1059958. AL1 22098. AF061795, AF1516S5, U57352, X56975, AF1399S5, Ai.,050092, AF1 37367, 
X98Q66, AL1 22049, AF1 13688. S63521 , AF1 1S064. AB026995, AF1 18070, AL050277, AF1 13598, U5S996. AF159615, 
AL1 3771 1 , AL0801 62, AF1 25949, U62966, AL i 37547, X678 1 3, AC007 1 36, AC007 ; 36, and AC0071 36. HDPKD75 1 95 
810824 1-524 15-538 AA92369S, AL040000, AF191S38. AR015417, AF191S39, andAP145705. HDPNC96 196 934520 1- 
720 15-734 AA255100, and AB023182, HDPSRiS 197 969666 1-121B 15-1232 AW1 95239, AW149418, AW005679, 
AI378013, AA1478Q0. Ai436586, AI392913, AW337924. Ai377235. AI264931 , Ai203549. AW104319, Ai094Q31, 
AA461376, H69980, AW;66255, A.A508841 , A1360737, .AA463275, AA417605, AI682196, H59937, Ai20S1 75, N30324, 
AA460078. AW001677, A.A514325, N50317, AA741518, AI091790, Til 446. AA360254, .AI20867S, AA214523, D20738, 
R61563, T12550, T1 1445, AA428834, Ai276889, AB025289, and AR044150. HDQDX20 198 919027 1-1280 15-1294 
AI905612, N75655, N94726, AA2977Q4, H53438, AW339945, AW405550, AA719945, AI682436. AA971968, AW085268, 
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H6734Q, Ai4l9590. AI863597, R84229, AA996342. H69541, 045315, AiG022^7. A;-: 38274, AI648605, W03933, 
AA348656, Ai6 ;044S, Ai769304. AA362755, AI70B290, D4532Q, AW27Q686. AF1S9035, AF085233, and APi 13007. 
HDQHB19 199 1226089 1-2263 15-2277 HDTBY8S 200 93^472 1 -495 15-509 AA868305, A!700S90. AA789239, 
Ai8030t4, Ai694352, AA043382, F08474, R21498, AF112183, AF112184, andAC0053-54. HE2KZ07 201 909948 1-1167 
15-1181 All 41 657, AW410635, AI3776i4, Ai37344l , AI435842, A1S13994, Ai222162, AI815276, AA1 34062, AA1 15521, 
AA027340, AM 98968, Ai936995, AA432Q23, AI417110, AAC1 9881 , AA431 770, T33003, Ai804202, AW296590, 
AA894568, AA88S5S8, AI816392, AW157195, AA774185, AI312197, AA770240, Ai005469, T15996. AI589559, T83662, 
AI802351, AA1 64900, Ai637808, AVV294821 , AI612103, A1452706, R96447, Ai2;4546, AA0831 17, Ai219844, Ai312448, 
AA97S205, H9S210, AI423512, AA115526. N74543. Ai823785, H19250, T16797. AI803155, AW051574, Z41102. 
Ai300274, AA970855, T30646, T78862, 181921, R42142, R38428, R05531 , T99321 , H16697, R08Q35, AAj14950, 
H52123, AA1 14923, R41 504, R08085, F10392, i:)?9265, R42920, Ai028740, AA1 14993, F34433, F25527. AA1302S9, 
CQ21 51. AL1 18820. Ai696123, H10371, AA954386. T34819, AA1358Q0. Ai219437, T81018. AA1 35799, AI372829, 
A1056831, H68913, AW061694, Ai986390, W28788, H10372, U9J;740, D86556, AB004267, AB023027. andAF181984. 
HE8UY74 202 960914 1-553 15-567 N23547, H05088, Z24919. R94366, AA010516, AA004981 . AA304780. AL355958, 
and AL356968, HE9N066 203 974353 1-976 153-990 Ai732997, AA865818, AA977633. Z69734, AB035267. ABQ20741 , 
and68339. HEMBT61 204 939957 1-449 15-463 NS6549, AW369713, s-nd AB00.2301 , HETLF29 205 909762 1-404 15- 
418 AA960967, AI001155. and AC004664. HFIUE75 206 909758 1-1104 15-1 ;18 AA745592, AA7S0791 . A:6803 1 7, 
AA205127. R06019, AyV0745;i, T76S70. AW4QS392, TS6065, T77135, Ai70921S. R05922, T85S84. AA730855, and 
R 77022. HFKIT06 207 934019 1-286 15-300 AC026976, AC068353. AC068353, AF284563. AF2S4563, andAC026976. 
HHEGG20 208 894409 1-808 15-822 AF084205. HHEHC53 209 921783 1-896 15-910 AW408302. AW410815, 
AW161 181. AA i60313, AA226860. AA044358, AI632654. AA232389, Z43369. AA249020, T35774. AA852244, 
AA064738, AA295773. D31100. R13945. AA205277, T47464, T0S259, AI904952, AF1 13249, AC009427, AC0G9427, and 
AC009427, HHERQ79 210 944057 1-497 15-51! AVV340333, AI806295. AW2S8810, AA827664, AAS29237, AA909185, 
AA919008, AA604425, AVV407893. AA011359. AL1 34902. 063485. A3016590. AB016589. andAB043113. HISAF59 211 
959140 1-899 15-913 AW401 787, AI39463Q, At418298. AW3757^2, 730407, Z44281, F07299, R25015, T32685, 
AA974700, r-07734. AA297059, AW239548. AA897413. R45025. Ai807678, AI343378, AW206793, AW1 38409. 
AW: 63027. A1815476, AA503315, AA047793, AVV1 37324, AW 14001 8. AI936S7;. A1015Q47, AI017077, At:88175. 
AI302185. Ai025217. F03423.. R46686, AI073417. Z40805, AA02S05*. AW002416. AI652375, F03562, T0339?, 
AI983297, H428S1 , T823r; . A10253i0, AI831833, R08769, AiOi 1100. AA471062, AW157059, AA382959, H22172, 
Ai356604, Ai537006, A1825970, AW33a394. AVV1 92088, Ai559159.. AA593S26. AVV078709, and6l277. HKAKM10 212 
918685 1-595 15-610 AW1 66113, R88730. AF07107!, AF1 70303, AF1 70304, AF077658. snd AFQ71070. HLTHP86 213 
919354 1-2470 15-2484 AA702160, A1457618, Ai951809, AI808761, Al9ri971, Ai898636, A1633963, Ai092909, 
AA922021, N53171, .AA8Q9486, AiQ9291Q, A:253245. AA2369.50, AI432182, Ai093897. AI363415, N50448. AI248799, 
AA663589, .AA235935, Ai239417, AA12ri62, AW270053, AI889821 , AVi/296666, A1263508, N-505G4, H16878, H09671, 
.AVV02a355. AVy300355, R56761 , H84971 , Ai3737.50, H16267, Z44040. Z44727, AI025923, N58608, T95750, T34716, 
AA363673, R43831 , AA6S7486, R91239, A!S2963i. AA687431, AA8-52910, H16769, T95749, AI268;35. AI686257, 
R55913. Z40554, .AA834548. AAB72305, C02338, and AF161420, HMSJL96 214 934483 1-662 15-67S RQ1798. 
HMTAJ73 215 813296 1-651 15-665 Ai83 i613. Ai924408, A!870 i69, AW068406, AI36S905. AW1 68626, AI2841 15. 
.AA67S670, AA558895, HI 9069, .AA627558. AA857431, .AJ010119. AF074714, AF074715, AC015698, and AC015598. 
HNTCP13 216 909770 1-1 793 15-1807 AI479379, AW273740, AA463847, Ai 740675, Al0 14722, AI922082, AA463334, 
AW009462, AI073.540, N95224, Ai1 90238. AA007373, Ai798079. AA476563, .AA670286, H02S82, N92S51 , AA652716, 
AW016339, H45475, W25554, AA774i70. H45576. Ai370125, AI811794, AW119159, H03781, H20952, AA853882, 
AA8538S3, AI471060, AW382128, AVV371996. W21053. M20991 . AA368628, AW1 38258, AA47644S, AA875335, 
AA78S825, AFG37447. and AC0044B6. HiMTMD7S 217 934522 1-573 15-587 AA305176. AL:60291. AL1 60291. 
AL365228, andAI.365228. HlSiTMH70 218 757184 1-574 15-688 HI 91 02, Ai599883. AI383263, .AG005726, and 
AC004807. HiSiTfMB14 219 909942 1-644 15-658 AA082975. R60839. AA349498, F12661. T74243, L22557, AC068701, 
and AC068701. HODFF88 220 97491 1 1-1843 15-1857 D80164, D59502, D80193, D80195, D59275, CI 5076, DS0227, 
D58283, DS0022, DS0166,, D81030, D59859. D51799, D59619, D80210, D80391. D30240, D59787. D5;423. D80253. 
i:}80043, i:}80269, i:}50979, D80212, [)8003S, i:)80196. DB0024. 080219, D80188. 01 4331. 059457. 057483. 059927. 
D80378. D80366. CI 4389. D59889, D50995, D80045, D59610, AA305409, C14429, D80241, D5106Q, T03269, C14014, 
AW1 78893, C76259, AA305678, D81026, D59695, D51022, .AW;79328, 081 1 1 AVi/1 78775, D80134, AW378532, 
.AW1 77440. 051250. AVV35215S, D80268, F13647, AA51418S, AW369651. D80251. D80522. D51079. D8024S. D80949. 
D58253, AW; 78762, D8G168, D52291, C14227, ,AA514186. AI905856, AW1 77501, .AV^/1 7751;, D80133, Z21582, 
AW36081 1 , C05695, C1 4298, AW3521 1 7, DS0064, AW1 76467, AW3754Q5. AW37S540, CI 4407, AW377571 , D51 097, 
AW366296, D80302, AVV360844, AW360817, .AW3'75406, AVi/378534, AW1 79332. AW377672, AW 179023, .AW ; 78905, 
DS0132, .AW360S34. AA285331, D80439, AW352171, AW377576. AW1 78905. AW352170. AWI 77731, D80247, 
AWi 78907, AVi/1 790 1 9, AW1 79024. D51 1 03. AWI 77505. AW360841 , AW1 79020, A"W1 78909, AW1 77456, AVV1 79329, 
AW1 78980, AWI 77733, AW378528, AW1 78908, AWI 78754. AW179Q18, AWI 79220, A!557751. AWI 79004, AWI 7891 4, 
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AW378525. AVV3521 74. T1 -; 41 7, DS01 57, AW1 77728. D59527, D51 759, AW367967. AVV1 7S774, AW1 78911, 
AW378643. AW352163, D59503, D802J3S, D80014, C06015, Ai5J377 74. AVV1 78983, AW352i20, T03116, AVV1 78781, 
T48593, D58246, C14077, D59653, AW1 77723. D58101. D45260. AI525923, AW1 78986. AW367950, C03092, 
AA809 i22, H67854, 
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